





























































































































EXPLANATION

SAMPLE WELL
NUMBER NUMBER
27-28
27-59
27-189
27-291
27-353
27-541
27-657
27-827
27-911
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(Well focations shown in figure 8)
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Figure 17.--Major-ion chemistry of water samples from the unconfined valley-
fill aquifer.
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EXPLANATION

SAMPLE WELL
NUMBER NUMBER
27-30
27-35
27-80
27-136
27-191
27-278
27-321
27-367
27-686
10 27-908
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(Well locations shown in figure 8)
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Figure 18.--Major-ion chemistry of water samples from the confined valley-
fill aquifer.
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EXPLANATION

SAMPLE WELL
NUMBER NUMBER

1 27-188
27-195
27-242
27-246
27-280
27-287
27-325
27-913
27-923
27-936

SO NONHRWN

(Well locations shown in figure 8)
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CATIONS ANIONS

PERCENTAGE OF TOTAL MILLIEQUIVALENTS PER LITER

Figure 19.--Major-ion chemistry of water samples from the bedrock aquifers.
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Most trace-element concentrations were at or below detection levels
(table 9, at end of report). The exceptions were copper, iron, manganese,
and zinc. Iron and manganese almost always are the trace elements found in
the highest concentrations because of their wide distribution in nature
(Hem, 1985). Concentrations of iron and manganese in ground water in the
study area were higher in some bedrock wells than in wells in the other two
aquifers. The USEPA and New Jersey Secondary Maximum Contaminant Levels
(SMCL)5 for iron and manganese are 300 ug/L and 50 ug/L, respectively; these
standards are based on aesthetics rather than on any potential health risk
(U.S. Environmental Protection Agency, 1988b; New Jersey Register, 1989).

Nutrient concentrations were low in all aquifers (table 10, at end of
report). Concentrations of nitrate, the most prevalent species, were
consistently below both the USEPA and New Jersey Maximum Contaminant Level
(MCL)® of 10 mg/L (milligrams per liter) (U.S. Environmental Protection
Agency, 1988a; New Jersey Register, 1989). Concentrations were highest in
two unconfined valley-fill wells, 27-541 and 27-657, at 3.5 mg/L and
4.1 mg/L, respectively.

Only small differences in water quality were noted among the three
hydrogeologic units. Most, if not all, of these differences can be
attributed to natyral factors, such as geology and ground-water flow paths.
No significant geographic patterns were observed in ground water from an
individual hydrogeologic unit.

Because VOC's can be very mobile in the ground-water system, water
samples from 26 wells (those listed in table 8, excluding 27-242, 27-246,
and 27-280) were screened nonquantitatively in the New Jersey District
Laboratory for the following VOC'’s:

Chloromethane Bromomethane

Vinyl chloride Chloroethane

Methylene chloride 1,1-Dichloroethene
1,1-Dichloroethane cis-1,2-Dichloroethene
Chloroform trans-1,2-Dichloroethene

5 (USEPA) Secondary Maximum Contaminant Level: contaminants that
affect the aesthetic quality of drinking water. At high concentrations or
values, health implications as well as aesthetic degradation may also exist.
SMCLs are not Federally enforceable but are intended as guidelines for the
States (U.S. Environmental Protection Agency, 1988b).

8 (USEPA) Maximum Contaminant Level: enforceable, health-based
regulation that is to be set as close to the maximum contaminant level goal
as is feasible. The definition of feasible means the use of best
technology, treatment techniques, and other means that the Administrator of
USEPA finds, after examination for efficacy under field conditions and not
solely under laboratory conditions, are generally available (taking cost
into consideration) (U.S. Environmental Protection Agency, 1988a).
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1,1,1-Trichloroethane
Dichlorobromomethane
trans-1,3-Dichloropropene
Chlorodibromomethane
cis-1,3-Dichloropropene

1,2-Dichloroethane
Carbon tetrachloride
1,2-Dichloropropane
Trichloroethene
1,1,2-Trichloroethane

Bromoform 2-Chloroethylvinylether
Tetrachloroethene 1,1,2,2-Tetrachloroethane
1,2-Dichlorobenzene Chlorobenzene
1,4-Dichlorobenzene 1,3-Dichlorobenzene
Toluene Benzene

Ethylbenzene

Only the VOC's listed in table 11 (at end of report) were detected, in 10 of
the 26 samples. All 10 samples were from wells screened in the valley-fill
aquifers, and 8 of the 10 were from high-yield production wells located in
the main part of the Rockaway Valley downstream from Washington Pond. The
most prevalent VOC’'s found in the samples were 1,1,1-trichloroethane,
tetrachloroethene, and trichloroethene.

Surface Water

The locations of the 15 surface-water-quality stations are shown in
figure 9. Twelve stations are located on the main stem of the Rockaway
River, one is on Green Pond Brook, and two are on Stony Brook. The results
of analyses of the samples collected at these stations indicate that the
quality of surface water in the study area is generally good and suitable
for most purposes with proper treatment; in most instances, the water
quality meets USEPA and New Jersey MCL'’s and SMCL’'s (U.S. Environmental
Protection Agency, 1988a, 1988b; New Jersey Register, 1989) and New Jersey
Surface-Water-Quality (in-stream) Standards (New Jersey Department of
Environmental Protection, 1989a).

Base flow and stormflow

Water-quality samples were collected at the 15 stations during two
periods of extreme discharge--base flow (October 16-17, 1984) and stormflow
(November 4-5, 1985). The constituents determined are listed on page 20;
the analytical data are presented in tables 12 through 14 (at end of
report).

A comparison between base-flow and storm-water quality indicates that
specific conductance, alkalinity, and concentrations of major ions, such as
calcium and chloride, generally were lower during the storm than during
base-flow conditions. This relation is the result of dilution from runoff.
Conversely, trace elements, such as aluminum, beryllium, copper, and lead,
were found at higher concentrations during the storm than during base flow.
These constituents usually are associated with urban runoff. The storm also
resulted in higher concentrations of most nutrients, organic carbon, and
detergents. At almost all stations during both sampling events, waters
typically were a calcium bicarbonate type. During the storm, however,
surface water at stations on Green Pond Brook and Stony Brook generally
contained high concentrations of sodium, potassium, and chloride relative to
those of the other major ions.
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Concentrations of most trace elements in surface-water samples were at
or below detection levels, with the exception of iron, manganese, copper,
lead, and zinc. Concentrations of all trace elements but manganese were
below USEPA and New Jersey MCL’s and SMCL'’s, however (U.S. Environmental
Protection Agency, 1988a, 1988b; New Jersey Register, 1989).

Selected constituents measured in the base-flow samples were used to
construct constituent-concentration profiles for the Rockaway River
(pl. 2a). These profiles show the concentration of the constituent as a
function of river mile upstream from Boonton Dam. One station each on Green
Pond Brook (01379800) and Stony Brook (01380320) are included on this plate.
Storm-water quality data were not graphed because at some stations
(especially 01380110 and 01380135) stormflow was sampled before discharge
had increased to a flow rate commensurate with that at adjacent stations.
The base-flow water-quality profiles generally indicate that concentrations
are higher downstream than upstream. The water quality of Green Pond Brook
and Stony Brook was substantially different, in many respects, from that of
the Rockaway River; however, the flow of Stony Brook was nearly zero during
the base-flow sampling. In Stony Brook, the pH, alkalinity, specific
conductance, and concentrations of dissolved oxygen and most major ions were
lower than that in the Rockaway River. Specific conductance and concentra-
tions of sodium and chloride were higher in Green Pond Brook than in the
Rockaway River.

Seasonal variations

Samples for water-quality analysis also were collected monthly at the
two gaging stations (01379700, Berkshire Valley; and 01380500, above Boonton
Reservoir) for a 12-month period, April 1985 through March 1986, to document
seasonal variations. The constituents determined are listed on p. 20, and
graphs of monthly variations in concentrations of selected constituents are
shown in plate 2b. The constituents graphed in plate 2b are those that
varied the most during the year. The instantaneous discharges at the time
of sampling also are plotted. All of the analytical data are presented in
tables 12 through 14 (at end of report).

In general, the pH, specific conductance, and concentrations of most
major ions were lower at the upstream gaging station than at the downstream
gaging station. Concentrations of iron, manganese, and zinc sometimes were
higher at the upstream gaging station. At both stations, concentrations of
many constituents varied significantly with the season and from month to
month. Much of this variation in concentrations is caused by differences in
streamflow; high flows reduce constituent concentrations by dilution,
whereas concentrations usually increase during low flows.

Concentrations of dissolved oxygen were lowest during spring and
summer, although they were 7.0 mg/L or greater at all times. Iron and
manganese were the predominant trace elements at both gaging stations, and
higher concentrations were noted during periods of low flow than during
periods of high flow. Concentrations of dissolved nutrients were low at
both sites throughout the year. Concentrations of organic constituents were
similar at the two sites. The highest concentrations of dissolved organic
carbon and phenols were found during spring and summer.
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Chemical Quality of Streambed Material

The chemical quality of a river depends not only on the quality of the
water and its aquatic life but also on the chemical composition of the
streambed deposits and the interactions between these deposits and the
water. Many constituents, especially trace elements and organic substances,
are sorbed onto the suspended-sediment particles that are deposited onto the
streambed later. Through time, these contaminants can accumulate in the bed
material at concentrations many times greater than those originally present
in the water (Hochreiter, 1982, p. 1).

Samples of streambed material were collected on August 14-16, 1985, at
seven stations along the Rockaway River to determine the concentrations of
trace elements and organic compounds that had been sorbed onto river
sediments. The locations of the sampling stations are shown in figure 10.
The section of the Rockaway River upstream from Washington Pond in Wharton,
which includes stations 01379690 and 01379740, drains primarily forested
areas; therefore, the effect of manmade inputs on streambed material at
these locations is small. In contrast, the section of the Rockaway River
between Wharton and Boonton Reservoir, which includes stations 01379808
through 01380450, drains an area consisting primarily of residential,
commercial, and industrial land. Also included in this drainage area are
seven USEPA National Priority List hazardous-waste sites (New Jersey
Department of Environmental Protection, 1989b). As a result, the bed
material at sites 01379808 through 01380450 might be affected by trace
elements and organic compounds present in the environment as a result of
human activities. This hypothesis is confirmed by the analytical data
presented in tables 15 and 16 (at end of report), and by the constituent-
concentration profiles shown in plate 2c¢, which show the concentrations of
selected constituent as a function of river mile upstream from Boonton Dam.
Eleven trace elements and nine organic compounds are shown in plate 2c.

Aluminum concentrations were fairly uniform throughout the study area.
Arsenic and iron generally decreased downstream from station 01379690 (map 1
of pl. 2). Most of the other trace elements--cadmium, chromium, copper,
lead, mercury, nickel, and zinc--generally increased downstream.

The results of the analyses of streambed material for organic compounds
are given in table 16 (at end of report). The distribution of organic
compounds closely parallels the distribution of trace elements. The graphs
in plate 2c¢ show measurable concentrations of chlordane, dieldrin, DDD,
mirex, heptachlor epoxide, and PCB’s at stations 01379808 (map 5 of pl. 2)
through 01380450 (map 1lla of pl. 2). These concentrations were normalized
for the sediment samples’ organic-carbon content to account for variations
in the organic-matter content of the streambed samples. The normalized
concentrations, which are given in parentheses in table 16 and are plotted
in plate 2c, equal the measured concentrations of the constituent divided by
the fractional mass of organic carbon in the respective streambed samples.
The data describing trace-element and organochlorine sediment residues are
analyzed further in Smith and others (1987).
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Stream Biology

Macroinvertebrates are excellent indicators of stream health because of
their sensitivity to environmental stress and their limited mobility.
Water-quality conditions are reflected in their community structure. The
measures used in this assessment included species diversity and equitability
indices (species richness and distribution), pollutional classifications
(indicator organisms and their percent abundance), and ecological niches
(representation within trophic levels).

Periphyton communities also are good indicators of water quality
because their species composition greatly depends on environmental
conditions. Diatoms are the predominant component of periphytic assemblages
associated with clean streams. As stream health deteriorates, community
composition shifts from diatoms to green and blue-green algae and other
organisms, such as protozoa, bacteria, and molds.

The macroinvertebrate data were emphasized in the assessment of the
stream health of the Rockaway River. Although the diatometers provided
useful information, excessive sampler losses resulted in an insufficient
periphyton data base for definitive analysis. Of the 62 samplers placed in
the stream, 16 were lost as a result.of storm flows and vandalism, 35 were
covered by floating vegetation and rendered useless, and 11 were retrieved
intact and unobstructed. Only the data obtained from these 11 samplers are
included in this report.

Quantitative macroinvertebrate and periphyton sampling was conducted
three times (spring, summer, and fall) from May through November 1985 at
eight stations on the Rockaway River (fig. 11). The biological data
generated from this assessment indicated healthy, although enriched, stream
conditions throughout the study area.

In order to make a biological assessment of the survey area, the river
was divided into three segments on the basis of stream topography and
streamflow characteristics. The sites on the upper (01379700, 01379750,
01379808) and lower (01380335, 01380500) segments had rockier stream bottoms
and faster flows than those sites on the middle segment (01379880, 01380110,
01380145). Changes in the macroinvertebrate communities in the Rockaway
River appeared to be attributable to the physical characteristics of the
stream rather than to water quality.

Figure 20 shows bar graphs of macroinvertebrate population density,
species-diversity index, and equitability index. Appendix A (at end of
report) contains macroinvertebrate statistics for each sampling station,
macroinvertebrate summary statistics for each stream segment, and a glossary
of biological terms. These data are summarized below.

The indigenous macroinvertebrate populations of the Rockaway River were
indicative of an absence of any significant variation in water quality
throughout the entire survey area. The river supported healthy and
generally well-balanced macroinvertebrate communities. Each stream segment
had a mean species diversity of 4.1 based on the Shannon-Weaver function
(Weber, 1973). The benthic fauna was composed predominantly of facultative
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and pollution-sensitive organisms. Stoneflies (Plecoptera), mayflies
(Ephemeroptera), caddisflies (Trichoptera), and beetles (Coleoptera) were
among the clean-water organisms common to each sampling site.

Individuals classified as tolerant of organic contamination and (or)
low concentrations of dissolved oxygen comprised a relatively small
percentage of the population. Organic enrichment is indicated by the large
proportion of scavengers, filter feeders, and periphyton feeders. The upper
stream segment contained a high proportion of filter feeders (39 percent),
scavengers (8 percent), and periphyton feeders (9 percent). With respect to
the upper segment, the middle segment displayed a much lower, although still
elevated, proportion of filter feeders (20 percent), but the proportions of
scavengers (18 percent) and periphyton feeders (13 percent) were appreciably
greater. The middle stream segment had a sandier stream bottom and lower
velocity than the upper stream segment and provided a suitable environment
for the propagation of aquatic macrophytes. The preponderance of submerged
aquatic weed beds enabled the scavengers to proliferate. The lower stream
velocity in the middle stream segment could also explain the decrease in
filter feeders and the increase in periphyton feeders. Fine particulate
organic matter tends to settle out of the water column in slow-moving
waters, decreasing the food supply of filter-feeding organisms and
concurrently permitting increased suglight penetration, which is conducive
to periphytic growth. Furthermore, scouring, which inhibits periphytic
growth, is minimal in slow-moving waters. 1In the lower stream segment,
filter feeders (39 percent) and scavengers (8 percent) were present in the
same proportions as in the upper segment, whereas periphyton feeders (5
percent) were less abundant.

SUMMARY

The water resources of the upper Rockaway River basin, a 116-mi? area
in north-central New Jersey, were evaluated from October 1984 through
September 1986. For the evaluation, water levels were measured in 61 wells,
stream discharge was measured at 46 sites, water-quality samples from 29
wells and 15 stream sites were collected and analyzed, streambed material
was sampled at 7 sites, and stream biology was assessed at 8 sites.

The course of the Rockaway River generally follows preglacial bedrock
channels that are filled with glacial valley-fill deposits. These deposits,
which typically are 100 to 200 feet thick, contain highly productive
aquifers that are tapped by many high-yield (as much as 1,500 gal/min)
public-supply wells. These wells are the major source of potable water
within the basin, and their high yields can largely be attributed to induced
recharge from streams to aquifers. In the study area in 1985, more than
5,113 Mgal were withdrawn from the valley-fill aquifers. The valley-fill
deposits are underlain by bedrock composed primarily of erosion-resistant,
highly metamorphosed Precambrian granite and gneiss. In the Berkshire and
Green Pond Valleys and on Green Pond, Bowling Green, and Copperas Mountains,
bedrock is composed of Paleozoic shales, carbonates, sandstones, and
conglomerates.
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In the valley-fill aquifer system, ground water is present under
unconfined (water-table) and confined conditions. The limited extent of the
confining units causes the entire system to act as one interconnected
system. Under natural conditions, water in the unconfined valley-fill
aquifer flows from the valley walls downgradient to surface waters in the
valleys. Ground-water flow is affected locally by pumpage. Ground water in
the confined valley-fill aquifer under natural conditions flows downvalley.

Streamflow at the two gaging stations in the basin--Berkshire Valley
(at the upstream end of the developed part of the study area) and above
Reservoir at Boonton (at the downstream end of the study area)--varied by
one-half to one order of magnitude for the period May 1985 through September
1986. The lowest daily flow for this period was 9.6 ft3/s at Berkshire
Valley and 27 ft3/s at Boonton Reservoir. The highest daily flow for the
same period was 331 ft3/s at Berkshire Valley and 1,590 ft3/s at Boonton
Reservoir.

The Rockaway River and its tributaries include gaining and losing
reaches; however, a general gaining trend persists. Along much of the
main stem, ground-water pumpage probably contributes significantly to
streamflow loss.

The pH and major-ion chemistry are similar for both ground and surface
waters in the study area. pH ranges from 6.1 to 9.3 in ground water and
from 6.4 to 8.5 in surface water. Both waters are characteristically a
calcium magnesium, bicarbonate carbonate water type. Concentrations of most
trace elements and nutrients are less than USEPA and New Jersey MCL's and
SMCL's. The predominant trace elements are iron and manganese.

Differences in water quality between aquifers and within each aquifer
generally are small. VOC's are found in some valley-fill aquifer waters,
however. VOC’s in concentrations greater than 0.8 ug/L were detected in
ground water from 10 of the 19 valley-fill aquifer wells sampled; none were
detected in water from the 7 bedrock wells. Eight of the 10 samples with
detectable concentrations of VOC’s were from high-yield production wells in
the highly developed parts of the basin.

Differences in water quality between upstream, less developed areas,
and downstream, more developed areas, were identified on the basis of water
samples collected during base-flow and stormflow conditions. Concentrations
of most constituents increased downstream. Waters were a calcium bicarbo-
nate type at most of the 15 stations. Specific conductance, alkalinity, and
concentrations of major ions, such as calcium and chloride, generally were
lower during the storm than during base-flow conditions as a result of
dilution from runoff. Trace elements, such as aluminum, beryllium, copper,
and lead were found at higher concentrations during the storm than during
base flow. These trace elements usually are associated with urban runoff.
With the exception of manganese, however, all trace-element concentrations
were less than USEPA and New Jersey MCL's and SMCL's. The storm also
resulted in higher concentrations of most nutrients, organic carbon, and
detergents than those found during base-flow conditions.
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Significant variations in constituent concentrations from month to
month were found in stream samples collected at the two streamflow-gaging
stations; however, much of the variation is caused by variations in
streamflow. In general, the pH, specific conductance, and concentrations of
most major ions were higher at the downstream gaging station than at the
upstream station. The dissolved-oxygen concentrations were lowest during
spring and summer at both stations, and concentrations were 7.0 mg/L or
greater at all times. Iron and manganese were the predominant trace
elements at both sites, and higher concentrations were noted during periods
of low flow than during periods of high flow. Concentrations of dissolved
nutrients were low at both sites throughout the year. Concentrations of
organic constituents were similar at the two sites; the highest
concentrations of dissolved organic carbon and phenols were measured during
spring and summer.

These data indicate that the quality of surface waters in the study
area is generally good and meets USEPA and New Jersey Primary and Secondary
Drinking-Water Regulations and also New Jersey Surface-Water-Quality
Standards.

Concentrations of trace elements and organic compounds in streambed
material increased from upstream, primarily forested lands, to downstream,
commercial, industrial, and residential lands. Specifically, the trace
elements cadmium, chromium, copper, lead, mercury, nickel, and zinc were
found at higher concentrations downstream from Washington Pond in Wharton
than upstream. Measurable concentrations of the following organic compounds
were found in the same area: chlordane, dieldrin, DDD, mirex, heptachlor
epoxide, and PCB's. The presence of most of the trace elements and all of
the organic compounds probably is the result of human activities.

Results of the stream-biology assessment indicate that (1) stream
conditions are healthy, although enriched throughout the study area, and (2)
the differences in stream biota are a function of the physical
characteristics of the Rockaway River rather than differences in water
quality.
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Table 3.--Well-site and -construction data for selected wells in the upper Rockaway River basin

[Twp, Township; DEP, Department of Environmental Protection; WD, Water Department; Dept, Department; Boro,
Borough; MUA, Municipal Utilities Authority; CC, Country Club; TW, Test Well; Obs, Observation; CAF,

Cafeteria; LF, Landfill; Inc, Incorporated; Rd, Road; MW, Monitoring Well; Rock-Super, Rockaway-Superfund;
--, no data; USGS, U.S. Geological Survey]

USGS New Jersey . A Codes for
well permit Latitude Longitude types of 1
number number Owner Local well name (degrees) (degrees) data collected
BOONTON TOWNSHIP
27- 30 25-07495 BOONTON TOWN WD BTWD 5 405456 0742650 1,2
27- 32 25-17311 BOONTON TOWN WD BTWD FIELD 405455 0742654 1
27-108 -- BOONTON TOWN WD BTWD 1 405456 0742654 1
27-109 -- BOONTON TOWN WD BTWD 2 405453 0742655 1
27-110 .- BOONTON TOWN WD BTWD 3 405500 0742647 1
27-111 -- BOONTON TOWN WD BTWD 4 405459 0742652 1
27-325 25-21174 BOONTON TOWN WD VALLEY RD (GEONICS 3) 405542 0742617 1,2
27-541 22-04163 CUSACK, CHARLES CUSACK 1 405712 0742457 2
27-919 -- BOONTON TOWN WD BOONTON TW 2 405457 0742651 1
27-920 .- BOONTON TOWN WD BOONTON TW 6 405502 0742643 1
DENVILLE TOWNSHIP
27- 35 25-09515 DENVILLE TWP WD DTWD 5 405354 0742905 1,2
27-116 25-05142 DENVILLE TWP WD DTWD 4 405407 0742859 1
27-189 -- MOUNTAIN LAKES WD MLWD 4 405417 0742737 1,2
27-321 -- ROCKAWAY RIVER CC GEONICS 2 405344 0742740 1,2
27-324 25-21172 ST CLARES HOSPITAL POCONO RD 405334 0742828 1
27-916 25-24447 STATE OF NJ - DEP DENVILLE TP-1 405438 0742950 1
27-917 25-24852 STATE OF NJ - DEP DENVILLE TP-2 405432 0742946 1
DOVER TOWN
27-287 -- DOVER TOWN WD DTWD OBS E 405318 0743407 1,2
27-291 25-16024 DOVER TOWN WD DTWD 5 405317 0743404 2
27-295 25-24887 US GEOLOGICAL SURVEY USGS S4 405318 0743407 1
27-297 25-24897 US GEOLOGICAL SURVEY USGS S6 405316 0743412 1
27-306 25-25322 US GEOLOGICAL SURVEY DOVER OBS D6 405316 0743412 1
27-322 25-09435 DOVER TOWN WD DTWD TW-2 405314 0743250 1
27-357 25-10565 DOVER TOWN WD DTWD 4 HOOEY 405309 0743229 2
27-854 25-09494 DOVER TOWN WD DTWD TW 3 405304 0743243 1
27-855 25-10461 DOVER TOWN WD DTWD TW 4 405309 0743229 1
JEFFERSON TOWNSHIP
27- 27 .- STATE OF NJ - DEP BERKSHIRE VALLEY OBS-9 405531 0743619 1
27-911  25-25930 LOWERRE, F G LOWERRE 405549 0743549 2
27-913 -- JEFFERSON TWP MUA WHITE ROCK 2 410207 0743104 2
27-923 22-66039 RUSSINKO, GARY RUSSINKO 405900 0743225 2
MONTVILLE TOWNSHIP
27-195 .- MONTVILLE TWP MUA MTMUA 1 405229 0742111 2
MOUNTAIN LAKES BOROUGH
27-188 -- MOUNTAIN LAKES WD TOWER HILL 4 405330 0742641 1,2
27-191 25-14698 MOUNTAIN LAKES WD MLWD 5 405258 0742728 2
27-323 25-21173 MOUNTAIN LAKES WD CRANE RD (GEONICS 1) 405253 0742708 1
27-914  25-13697 MOUNTAIN LAKES WD MT LAKES P5 TEST 405258 0742735 1
RANDOLPH TOWNSHIP
27- 23 .- RANDOLPH TWP WD MT FREEDOM 2 OBS 404921 0743356 1
27-117 25-19071 DENVILLE TWP WD DTWD 6 405243 0743151 1
27-136 .- DENVILLE TWP WD DTWD 3 405243 0743148 2
27-928 -- DENVILLE TWP WD DENWD OBS 405242 0743147 1
27-936 25-10770 MORRIS COUNTY MUA MCMUA MUSIKER 404921 0743349 2
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Table 3.--Well-site and -construction data for selected wells in the upper Rockaway River basin--Continued

Primary Altitude Top of Bottom of Diameter
USGS use of land Depth open open _of .
well of Date well surface, of well interval interval interval Aquifer
number site constructed (feet) (feet)* (feet) (feet)? (inches) code
BOONTON TOWNSHIP
27- 30 W 05/30/58 499.26 106 746.75 106 10 112SFDF2
27- 32 o] 02/18/74 501.58 40 40 4 112SFDF1
27-108 W 10/20/30 504.86 43 20 40 26 112SFDF1
27-109 W 12/10/30 502.86 45 20 38 26 112SFDF1
27-110 W 08/28/46 497.91 25 20 25 26 112SFDF1
27-111 W 01/22/57 499.07 102.33 75.91 102.33 10 112SFDF2
27-325 o} 09/24/79 501.71 147 147 6 400PCMB
27-541 W 06/15/59 510 44 .- -- 6 112SFDF1
27-919 T .- 498.95 25 22 25 4 112SFDF1
27-920 T -- 495.48 59 57 59 1.6 112SFDF1
DENVILLE TOWNSHIP
27- 35 W 09/28/61 509.21 201 178 198 16 112SFDF2
27-116 W 01/13/58 511.64 117 96 116 16 112SFDF2
27-189 c 08/25/47 503.89 64 32 64 17 112SFDF1
27-321 0 09721779 505 167 .- .- 6 112SFDF2
27-324 (o] 09727779 500.48 200 185 200 6 112SFDF2
27-916 (o] 00/00/84 526.60 33 23 33 1.5 112SFDF1
27-917 (o] 00/00/84 519.20 47 37 47 2 112SFDF1
DOVER TOWN
27-287 0 -- 588.84 154 152 154 8 400PCMB
27-291 W 09/10/71 590.06 64 44 64 18 112SFDF1
27-295 0 05/10/84 588.64 28.6 18.6 28.6 2 112SFDF1
27-297 0 05/10/84 591.36 28.4 18.4 28.4 2 112SFDF1
27-306 0 08/14/84 591.46 60.5 50.5 59.5 4 112SFDF1
27-322 o} 08/09/60 555 62 47 62 8 112SFDF1
27-357 W 07/19/62 555 138 118 138 18 112SFDF2
27-854 0 08/30/60 553.72 81 61 81 8 112SFDF2
27-855 0 04/05/62 553.85 150 126 150 8 112SFDF2
JEFFERSON TOWNSHIP
27- 27 0 05/04/81 725.64 98 78 98 ) 112SFDF2
27-M1 W 02/22/85 700 102 100 102 6 112SFDF1
27-913 W 09707762 790 250 67.6 250 8 344BLVL
27-923 W 10/06/76 1060 263 50 263 5.4 344MRCL
MONTVILLE TOWNSHIP
27-195 W 12/00/57 190 290 60 290 .- 2278SLY
MOUNTAIN LAKES BOROUGH
27-188 o 00/00/22 565.54 462 80 462 - 400PCMB
27-191 W 01708769 504.96 332 235 332 8 112SFDF2
27-323 0 09/11/79 502.76 250 237 250 6 112SFDF2
27-914 T 10728766 504.96 345 295 345 8 112SFDF2
RANDOLPH TOWNSHIP
27- 23 o} .- 800 218 1 218 8 400PCMB
27-117 1] 09/06/77 545.58 139.58 124 .58 139.58 16 112SFDF2
27-136 W 10/28/46 550 135 17 132 16 112SFDF2
27-928 0 00/00/86 544.34 13.4 -~ .- .- 112SFDF1
27-936 c -- 810 M 99.67 m .- 400PCMB



Table 3.--Well-site and -construction data for selected wells in the upper Rockaway River basin--Continued

USGS  New Jersey . Codes for
well permit Latitude Longitude types of 1
number number Owner Local well name (degrees) (degrees) data collected
ROCKAWAY BOROUGH
27- 59 25-18231 ROCKAWAY BORO WD RBWD 6 405413 0743026 2
27-686 25-14015 MCWILLIAMS FORGE INC MCWILLIAMS 339 405308 0743116 2
27-699 25-05413 RADIO CORPORATION OF AMERICA RCA 3 405322 0743053 1
27-876 25-05419 ROCKAWAY BORO WD RBWD TWé 405358 0743046 1
27-890 25-23744 MCWILLIAMS FORGE INC MCWILLIAMS 2 405303 0743120 1
27-912 .- ROCKAWAY BORO WD RBWD 3 TEST 405342 0743057 1
27-924 25-23748 MCWILLIAMS FORGE INC CONST DEWAT 1 405303 0743119 1
27-925 25-23986 MCWILLIAMS FORGE INC MCWILLIAMS MW1 405305 0743115 1
27-926 25-24171 MCWILLIAMS FORGE INC MCWILLIAMS 2A 405305 0743119 1
27-927 25-23987 MCWILLIAMS FORGE INC MCWILLIAMS 3A 405308 0743116 1
27-929 25-27147 STATE OF NJ - DEP ROCK-SUPER 1 405403 0743058 1
27-930 25-27148 STATE OF NJ - DEP ROCK - SUPER 2 405408 0743048 1
27-931 25-27149 STATE OF NJ - DEP ROCK-SUPER 3 405407 0743032 1
27-932 25-27150 STATE OF NJ - DEP ROCK - SUPER & 405414 0743024 1
27-933 25-27151 STATE OF NJ - DEP ROCK-SUPER 5 405427 0743021 1
27-934 25-27152 STATE OF NJ - DEP ROCK - SUPER 6 405420 0743034 1
27-935 25-27153 STATE OF NJ - DEP ROCK-SUPER 7 405419 0743020 1
ROCKAWAY TOWNSHIP
27- 28 .- STATE OF NJ - DEP GREEN POND 0BS-5 410207 0742700 1,2
27- 80 25-15364 ROCKAWAY TWP WD RTWD 7 405448 0743002 2
27-104 -- US ARMY - PICATINNY ARSENAL PICATINNY MW16 405511 0743507 1
27-242 .- US ARMY - PICATINNY ARSENAL PICATINNY CAF 1 405623 0743413 2
27-246 25-23213 US ARMY - PICATINNY ARSENAL PICATINNY 65-1 405620 0743419 1,2
27-247 25-23214 US ARMY - PICATINNY ARSENAL PICATINNY 65-2 405620 0743419 1
27-248 25-23215 US ARMY - PICATINNY ARSENAL PICATINNY 65-3 405620 0743419 1
27-249 25-23216 US ARMY - PICATINNY ARSENAL PICATINNY 65-4 405620 0743419 1
27-250 25-23208 US ARMY - PICATINNY ARSENAL PICATINNY LF 1 405509 07435064 1
27-251 25-23209 US ARMY - PICATINNY ARSENAL PICATINNY LF 2 405509 0743504 1
27-252 25-23210 US ARMY - PICATINNY ARSENAL PICATINNY LF 3 405509 0743504 1
27-278 22-22814-4 US ARMY - PICATINNY ARSENAL PICATINNY 176-SH 405635 0743339 2
27-280 22-22810-1 US ARMY - PICATINNY ARSENAL PICATINNY H-2(D) 405619 0743415 2
27-657 25-23668 STIMENS, DAVID TAYLOR 1 405558 0742839 2
27-709 25-21465 KEUFFEL & ESSER CO KEUFFEL 2 405441 0742948 1
27-710 25-21466 KEUFFEL & ESSER CO KEUFFEL 3 405440 0742950 1
27-711  25-21467 KEUFFEL & ESSER CO KEUFFEL & 405443 0742951 1
27-910 -- STATE OF NJ - DEP SHELL 10 405439 0743005 1
27-918 .- ROCKAWAY TWP WD ROCKAWAY TwP P7 TEST 405448 0743002 1
ROXBURY TOWNSHIP
27-908 25-22364 ZALASKY, MINNIE ZALASKY 405341 0743642 2
27-921 -- STATE OF NJ - DEP ™ 10 405417 0743645 1
WHARTON BOROUGH
27-353 25-15799 WHARTON WD WBWD 3 405339 0743408 2
27-827 25-08675 WHARTON WD WBWD 2 405412 0743526 2
27-915 25-15572 WHARTON WD WHARTON P3 TEST 405339 0743408 1
1 Types of data collected: 1, water level; 2, water quality.
2 primary use of site: C, standby, emergency-supply; O, observation; W, withdrawal; T, test; U, unused.
3 Referenced to sea level.
4 Referenced to land surface.
5

Aguifer codes:

112SFDF1- Stratified drift, unconfined

112SFDF2- Stratified drift, confined

227BSLY - Brunswick Group, undivided
basalt flows

344BLVL - Bellvale Sandstone

344MRCL - Marcellus Shale
374LSVL - Leithsville Formation
377HRDS - Hardyston Quartzite
400PCMB - Precambrian rocks
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Table 3.--Well-site and -construction data for selected wells in the upper Rockaway River basin--Continued

Primary Altitude Top of Bottom of Diameter
USGS use of land Depth open open )
well of Date well surfacq, of well interval interval interval Aquifer
number site constructed (feet) (feet)* (feet) (feet)4 (inches) code®
ROCKAWAY BOROUGH
27- 59 W 03/01/76 520 s8 83 12 112SFDF1
27- Y] 10/04/66 560 148 147 148 8 112SFDF2
27-699 W 06/14/56 582.72 543 63 543 .- 400PCMB
27-876 o 04/30/56 530.67 72 61 7 -- 112SFDF1
27-890 o 03/03/83 550 60 40 60 -- 112SFDF1
27-912 T -- 531.17 128 125 128 2 112SFDF2
27-924 o] 03/03/83 537.40 60 40 60 12 112SFDF1
27-925 o] 07/21/83 536.90 30 10 30 2 112SFDF1
27-926 0 09/02/83 537.82 30 10 30 2 112SFDF1
27-927 o 08/31/83 537.94 30 10 30 2 112sFDF1
27-929 o] 12/09/85 546.18 30.1 10.1 30.1 4 112SFDF1
27-930 0 01/20/86 555.64 92.02 72.02 92.02 4 112SFDF2
27-931 8] 01/06/86 515.16 88.30 68.30 88.30 4 112SFDF2
27-932 o] 01/16/86 510.99 37 17 37 4 112SFDF1
27-933 o 02/18/86 530.79 73.25 53.25 73.25 4 112SFDF1
27-934 o] 02/10/86 532.11 61.02 41.02 61.02 4 112SFDF2
27-935 o 02/03/86 524.67 68.30 48.3 .3 4 112SFDF2
ROCKAWAY TOWNSHIP
27- 28 o 04/30/81 758.56 120 80 120 é 112SFDF1
27- 80 w 12/23769 520 150 88 143 12 112SFDF2
27-104 o] 01/15/81 692.63 20.4 10 20.4 4 112SFDF1
27-262 o 11712782 702.72 268 253 268 4 377HRDS
27-246 o 12/16/82 700.27 287 267 287 4 374LsVL
27-247 o] 12/09/82 700 201 206 4 112SFDF2
27-248 o] 12715782 700.32 140 135 140 4 112SFDF2
27- 249 o 12/15/82 700.23 35 30 35 4 112SFDF1
27-250 o] 12/02/82 692.85 345 325 345 4 374LsVL
27-251 o 12/07/82 693.29 65 60 65 4 112SFDF1
27-252 0 12/14/82 693.08 157 152 157 4 112SFDF2
27-278 o] 02/24/84 689.31 60 50 60 4 112SFDF2
27-280 o 04/18/84 699.23 223 203 223 4 374LSVL
27-657 W 04/08/83 530 42 -- -- 6 112SFDF1
27-709 0 07/14/80 524.10 50 -- -- 6 112SFDF1
27-710 o 08/15/80 523.90 90 73 90 - 400pPCMB
27-T1" 0 08/19/80 524.21 121 101 121 -- 112SFDF2
27-910 o 03/24/81 543.81 28 68 4 112SFDF1
27-918 o -- 522.71 149 97 149 4 112SFDF2
ROXBURY TOWNSHIP
27-908 W 12/30/81 710 135 131 135 [ 112SFDF2
27-921 o 05/05/81 695.51 87.91 67.91 87.91 6 112SFDF2
WHARTON BOROUGH
27-353 W 04/16/71 597.29 65 40 65 18 112SFDF1
27-827 W 12/21/60 650 32 27 32 16 112SFDF1
27-915 T 06/29/70 597.29 65 40 65 8 112SFDF1
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Table 4.--Summary of ground-water levels in observation wells measured bimonthly in the
upper Rockaway River Basin, May -August

Difference
between Water

Maximum Minimum maximum and levels
USGS uateg water minimum affected
well level level 2 water levels Aquifer by
number 1 Local well name (feet) Date (feet) Date (feet) code® pumpage?
27- 30 BOONTON 5 7.15 12/09/85 11.62 09/19/85 4.47 112SFDF2 YES
27- 32 BOONTON FIELD 8.85 08/06/86 10.92 06/11/86 2.07 112SFDF1 *
27-104 PICATINNY ARSENAL MW 16 8.21 02/03/86 9.74 09/19/85 1.53 112SFDF1 NO
27-108 BOONTON 1 11.67 12/09/85 14.80 06/11/86 3.13 112SFDF1 *
27-109 BOONTON 2 9.87 10/07/85 11.58 06/11/86 1.7 112SFDF1 *
27-110 BOONTON 3 4.85 12/09/85 7.78 09/19/85 2.93 112SFDF1 *
27-111 BOONTON 4 7.29 12/09/85 11.56 09/19/85 4.27 112SFDF2 YES
27-116 DENVILLE & 12.36 04/02/86 18.46 08/07/85 6.10 112SFDF2 YES
27-117 DENVILLE 6 5.67 04/02/86 9.70 08/07/85 4.03 112SFDF2 YES
27-188 MT. LAKES TOWER HILL 4 45.36 06/11/86 60.77 12/11/85 15.41 400PCMB NO
27-189 MT. LAKES & 9.08 08/05/86 11.39 09/19/85 2.3 112SFDF1 NO
27-246 PICATINNY ARSENAL 65-1 7.32 02/03/86 16.07 08/04/86 8.75 374LSVL YES
27-247 PICATINNY ARSENAL 65-2 1.7 02/03/86 17.16 09/19/85 9.39 112SFDF2 YES
27-248 PICATINNY ARSENAL 65-3 6.41 02/03/86 16.03 09/19/85 7.62 112SFDF2 YES
27-249 PICATINNY ARSENAL 65-4 7.02 02/03/86 9.94 09/19/85 2.92 112SFDF1 YES
27-250 PICATINNY ARSENAL LF-1 16.01 04/02/86 20.89 09/19/85 4.88 374LSVL NO
27-252 PICATINNY ARSENAL LF-3 12.22 04/02/86 17.85 09/19/85 5.63 112SFDF2 NO
27-287 DOVER OBS E 8.61 04/02/86 10.80 09/19/85 2.19 400PCMB YES
27-306 DOVER OBS D 12.16 12/10/85 14.84 09/19/85 2.68 112SFDF1 YES
27-710 KEUFFEL 3 26.39 04/02/86 31.74 08/07/86 5.35 400PCMB YES
27-711 KEUFFEL 4 29.78 04/02/86 36.43 06/10/86 6.65 112SFDF1 YES
27-854 DOVER TW3 2.61 10/08/85 .79 12/12/85 1.18 112SFDF2 NO
27-855 DOVER TW4 3.50 02/04/86 6.44 06/04/86 2.94 112SFDF2 NO
27-876 ROCKAWAY TW 4 9.84 06/10/86 12.16 09/19/85 2.32 112SFDF1 YES
27-910 SHELL 10 46.93 06/10/86 49.58 08/05/86 2.65 112SFDF1 *
27-912 ROCKAWAY 3 TEST 5.59 04/02/86 9.65 06/04/85 4.06 112SFDF2 NO
27-914 MT. LAKES P5 TEST 126.50 02/28/86 131.14 10/16/85 4.64 112SFOF2 YES
27-915 WHARTON P3 TEST 6.18 04/02/86 8.56 09/19/85 2.38 112SFDF1 NO
27-917 DENVILLE TP 2 14.53 04/02/86 18.82 09/19/85 4.29 112SFDF1 NO
27-918 ROCKAWAY P7 TEST 30.33 04/02/86 50.12 09/19/85 19.79 112SFDF2 YES
27-919 BOONTON TW 2 5.70 12/09/85 12.50 09/19/85 6.80 112SFDF1 *
27-920 BOONTON TW 6 2.39 12/09/85 5.43 09/19/85 3.04 112SFDF1 YES
27-921 ™ 10 6.35 04/02/86 11.75 09/19/85 5.40 112SFDF2 NO

1 Wells 27-916 and 27-925 excluded from table because of insufficient data.

2 Referenced to land surface.

3 aquifer codes:
112SFDF1  Stratified drift, unconfined

112SFDF2  Stratified drift, confined
374LSVL Leithsville Formation
400PCMB Precambrian rocks

4 * not determined.
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Table 5.--Ground-water levels in manually measured wells in_the r
Rockaway River basin, 1985-86

[---, no datal

Water-level Altitude

USGS Date of (feet below of water .
measure- Land level Aqurf;r
number Local well name ment surface) (feet) code
27-23 MT. FREEDOM 2 OBS  06/20/85 1.34 798. 400PCMB
27-23 MT. FREEDOM 2 OBS 06/03/86 8.29 791.71
27-30 BOONTON 5 06/07/85 9.64 489.62 112sFDF2
27-30 BOONTON 5 08/12/85 10.70 488.56
27-30 BOONTON 5 09/19/85 11.62 487.64
27-30 BOONTON 5 10/07/85 9.14 490.12
27-30 BOONTON 5 12/09/85 7.15 492.11
27-30 BOONTON 5 02/14/86 8.14 491.12
27-30 BOONTON 5 04/702/86 8.12 491.14
27-30 BOONTON 5 06/11/86 9.19 490.07
27-30 BOONTON 5 08/06/86 8.87 490.39
27-32 BOONTON FIELD 06/07/85 9.85 491.73 112SFDF1
27-32 BOONTON FIELD 08/12/85 9.58 492.00
27-32 BOONTON FIELD 09/19/85 10.51 491.07
27-32 BOONTON FIELD 10/07/85 9.19 492.39
27-32 BOONTON FIELD 12/09/85 8.95 492.63
27-32 BOONTON FIELD 02/14/86 9.58 492.00
27-32 BOONTON FIELD 04702/86 10.17 491.41
27-32 BOONTON FIELD 06/11/86 10.92 490.66
27-32 BOONTON FIELD 08/06/86 8.85 492.73
27-35 DENVILLE 5 02/04/86 27.65 481.56 112SFDF2
27-35 DENVILLE 5 04/09/86 26.40 482.81
27-35 DENVILLE 5 06/07/86 26.81 482.40
27-104 PICATINNY MW16 06/05/85 9.09 683.54 112SFDF1
27-104 PICATINNY MW16 06/06/85 8.66 683.97
04 PICATINNY MW16 08/05/85 9.19 683.44
27-104 PICATINNY MW16 09/19/85 9.74 682.
27-104 PICATINNY MW16 10/07/85 8.76 683.87
27-104  PICATINNY MW16 12/09/85 8.27 684.36
27-104 PICATINNY MW16 02/03/86 8.21 684.42
04 PICATINNY MW16 06/13/86 8.37 684.26
27-104 PICATINNY MW16 08/04/86 8.95 683.68
27-108 BOONTON 1 06/07/85 13.03 491.83 112SFDF1
27-108 BOONTON 1 08/12/85 13.16 491.70
27-108 BOONTON 1 10/07/85 13.10 491.76
27-108 BOONTON 1 12/09/85 11.67 493.19
27-108 BOONTON 1 02/14/86 12.44 492.42
27-108 BOONTON 1 04/02/86 13.87 490.
27-108 BOONTON 1 06/11/86 14.80 490.
27-108 BOONTON 1 08/06/86 12.06 492.80
27-109 BOONTON 2 06/07/85 10.95 491.91 112SFDF1
27-109 BOONTON 2 08/12/85 10.52 492.34
27-109 BOONTON 2 09/19/85 11.16 491.70
27-109 BOONTON 2 10/07/85 9.87 492.99
27-109 BOONTON 2 12/09/85 10.93 491.93
27-109 BOONTON 2 02714786 11.35 91.
27-109 BOONTON 2 04/02/86 11.47 491.39
27-109 BOONTON 2 06/11/86 11.58 491.28
27-109 BOONTON 2 08/06/86 10.08 492.78
27-110 BOONTON 3 06/07/85 5.82 492.09 112SFDF1
27-110 BOONTON 3 08/12/85 7.46 490.45
27-110 BOONTON 3 09/19/85 7.78 490.13
27-110 BOONTON 3 10/07/85 5.36 492.55
27-110 BOONTON 3 12/09/85 4.85 493.06
27-110 BOONTON 3 02/14/86 5.42 492.49
27-110 BOONTON 3 04/02/86 5.54 492.37
27-110 BOONTON 3 06/11/86 6.47 491.44
27-110 BOONTON 3 08/06/86 5.21 492.70
27-111 BOONTON 4 08/12/85 10.47 488.60 112SFDF2
27-111 BOONTON 4 09/19/85 11.56 487.51
27-111 BOONTON 4 10/07/85 8.90 490.17
27-11 BOONTON 4 12/09/85 7.29 491.78
27-111 BOONTON 4 02/14/86 8.27 490.80
27-111 BOONTON 4 04/02/86 8.42 490.65
27-111 BOONTON 4 06/11/86 9.07 490.00
27-111 BOONTON 4 08/06/86 8.66 490.41
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Table 5.--Ground-water levels in manually measured wells, in the r
RocEauax River 5astn, 198;-83--Contlnu§a

Water-level Altitude

USGS Date of (feet below of water .
well measure- land- level Aqulf;r
number Local well name ment surface) (feet) code
27-116 DENVILLE 4 06/04/85 18.20 493.44 112SFDF2
27-116 DENVILLE 4 08/07/85 18.46 493.18

27-116 DENVILLE 4 10/09/85 18.33 493.31

27-116 DENVILLE 4 12/11/85 15.91 495.73

27-116 DENVILLE 4 02/14/86 14.83 496.81

27-116 DENVILLE & 04/02/86 12.36 499.28

27-116 DENVILLE 4 06/10/86 17.49 494 .15

27-116 DENVILLE 4 08/05/86 18.18 493.46

27-117 DENVILLE 6 08/07/85 9.70 535.88 112SFDF2
27-117 DENVILLE 6 10/09/85 7.61 537.97

27-117 DENVILLE 6 12/11/85 6.96 538.62

27-117 DENVILLE 6 02/14/86 6.10 539.48

27-117 DENVILLE 6 04/02/86 5.67 539.91

27-117 DENVILLE 6 06/10/86 8.98 536.60

27-117 DENVILLE 6 08/05/86 8.96 536.62

27-188 TOWER HILL 4 06/04/85 58.81 506.73 400PCMB
27-188 TOWER HILL 4 08/07/85 58.03 507.51

27-188 TOWER HILL 4 10/09/85 60.38 505.16

27-188 TOWER HILL 4 12/11/85 60.77 504.77

27-188 TOWER HILL & 02/14/86 58.76 506.78

27-188 TOWER HILL 4 04/02/86 58.34 507.20

27-188 TOWER HILL & 06/11/86 45.36 520.18

27-188 TOWER HILL & 08/05/86 53.87 511.67

27-189 MT LAKES & 06/04/85 10.81 493.08 112SFDF1
27-189 MT LAKES 4 08/07/85 10.98 492.91

27-189 MT LAKES 4 09/19/85 11.39 492.50

27-189 MT LAKES 4 10/09/85 10.18 493.71

27-189 MT LAKES 4 12/11/85 9.39 494.50

27-189 MT LAKES 4 02/14/86 9.67 494,22

27-189 MT LAKES 4 04702/86 9.61 494 .28

27-189 MT LAKES 4 06/11/86 9.84 494.05

27-189 MT LAKES 4 08/05/86 9.08 494 .81

27-246 PICATINNY 65-1 06/05/85 12.18 688.09 374LSVL
27-246 PICATINNY 65-1 08/05/85 14.92 685.35

27-246 PICATINNY 65-1 09/19/85 15.11 685.16

27-246 PICATINNY 65-1 10/07/85 12.01 688.26

27-246 PICATINNY 65-1 12/09/85 8.79 691.48

27-246 PICATINNY 65-1 02703/86 7.32 692.95

27-246 PICATINNY 65-1 04/02/86 7.60 692.67

27-246 PICATINNY 65-1 06/13/86 13.87 686.40

27-246 PICATINNY 65-1 08/04/86 16.07 684.20

27-247 PICATINNY 65-2 06/05/85 12.04 687.96 112SFDF2
27-247 PICATINNY 65-2 08/05/85 14.08 685.92

27-247 PICATINNY 65-2 09/19/85 17.16 682.

27-247 PICATINNY 65-2 10/07/85 11.88 688.12

27-247 PICATINNY 65-2 12/09/85 9.01 690.99

27-247 PICATINNY 65-2 02/03/86 7.77 692.23

27-247 PICATINNY 65-2 04/02/86 8.21 691.79

27-247 PICATINNY 65-2 06/13/86 12.05 687.95

27-247 PICATINNY 65-2 08/04/86 9.56 690.44

27-248 PICATINNY 65-3 06/05/85 11.56 688.76 112SFDF2
27-248 PICATINNY 65-3 08/05/85 12.91 687.41

27-248 PICATINNY 65-3 09/19/85 14.03 686.29

27-248 PICATINNY 65-3 10707785 10.70 689.62

27-248 PICATINNY 65-3 12/09/85 7.32 693.00

27-248 PICATINNY 65-3 02/03/86 6.41 693.91

27-248 PICATINNY 65-3 04/02/86 8.03 693.30

27-248 PICATINNY 65-3 06/13/86 11.00 689.32

27-248 PICATINNY 65-3 08/04/86 8.93 691.39

27-249 PICATINNY 65-4 06/05/85 8.67 691.56 112SFDF1
27-249 PICATINNY 65-4 08/05/85 8.91 691.32

27-249 PICATINNY 65-4 09719785 9.94 690.29

27-249 PICATINNY 65-4 10/07/85 9.02 691.21

27-249 PICATINNY 65-4 12/09/85 7.1 693.12

27-249 PICATINNY 65-4 02/03/86 7.02 693.21

27-249 PICATINNY 65-4 04702786 7.06 693.17

27-249 PICATINNY 65-4 06/13/86 7.69 692.5

27-249 PICATINNY 65-4 08/04/86 8.49 691.74
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Table 5.--Ground-water levels in manuall

measured wells,

in_the upper

ockaway River basin, -86--Continued
Water-level Altitude
USGS Date of (feet below of water X
well measure- land level Aqulffr
number Local well name ment surface) (feet) code
27-250 PICATINNY LF-1 06/05/85 19.76 673.09 374LSVL
27-250 PICATINNY LF-1 06/06/85 19.06 673.
27-250 PICATINNY LF-1 08/05/85 19.47 673.38
27-250 PICATINNY LF-1 09/19/85 20.89 671.96
27-250 PICATINNY LF-1 10/07/85 17 672.
27-250 PICATINNY LF-1 12/09/85 17.97 674.88
27-250 PICATINNY LF-1 02/03/86 17.59 675.26
27-250 PICATINNY LF-1 04/02/86 16.01 676.84
27-250 PICATINNY LF-1 06/13/86 16.76 676.09
27-250 PICATINNY LF-1 08/04/86 18.58 674.27
27-252 PICATINNY LF-3 06/05/85 16.07 677.01 112SFDF2
27-252 PICATINNY LF-3 06/06/85 15.65 677.43
27-252 PICATINNY LF-3 08/05/85 .29 676.
27-252 PICATINNY LF-3 09/19/85 17.85 675.23
27-252 PICATINNY LF-3 10/07/85 .21 675.87
27-252 PICATINNY LF-3 12/09/85 14.52 678.56
27-252 PICATINNY LF-3 02/03/86 13.93 679.15
27-252 PICATINNY LF-3 04/02/86 12.22 680.86
27-252 PICATINNY LF-3 06/13/86 13.43 679.65
27-252 PICATINNY LF-3 08/04/86 15.67 677.41
27-287 DOVER 0BS E 06/04/85 10.20 578.64 400PCMB
27-287 DOVER OBS E 08/07/85 10.13 578.71
27-287 DOVER OBS E 09/19/85 10.80 578.04
27-287  DOVER OBS E 10/08/85 9.70 79.14
27-287 DOVER 0BS E 12/10/85 8.75 580.09
27-287 DOVER OBS E 04/86 8.74 580.10
27-287 DOVER OBS E 04/02/86 8.61 580.23
27-287 DOVER OBS E 06/11/86 8.98 579.
27-287 DOVER 08S E 08/04/86 9.21 579.63
27-295 USGS S4 06/18/86 11.70 576.94 112SFDF1
27-297 USGS S6 06/18/86 12.97 578.39 112SFDF1
27-306 DOVER OBS D6 06/04/85 13.92 577.54 112SFDF1
27-306 DOVER OBS D6 08/07/85 14.07 577.39
27-306 DOVER OBS D6 09/19/85 14.84 576.62
27-306 DOVER OBS D6 10/08/85 13.22 578.24
27-306 DOVER 0BS D6 12/10/85 12.16 579.30
27-306 DOVER 0BS D6 02/04/86 12.18 579.
27-306 DOVER OBS D6 04/02/86 12.55 578.91
27-306 DOVER 0BS D6 06/11/86 12.42 579.
27-306 DOVER 0BS D6 08/04/86 12.72 578.74
27-699 RCA 3 02/03/86 .-- 550.38 400PCMB
27-699 RCA 3 04/08/86 --- 551.33
27-699 RCA 3 06/09/86 .-- 551.55
27-699 RCA 3 08/15/86 oo 549.35
27-710 KEUFFEL 3 05/07/85 28.69 495.21 400PCMB
27-710 KEUFFEL 3 06/06/85 28.26 495.64
27-710 KEUFFEL 3 08/06/85 29.34 494 .56
27-710 KEUFFEL 3 09/19/85 30.29 493.61
27-710 KEUFFEL 3 10/708/85 29. 494.15
27-710 KEUFFEL 3 12710785 27.19 496.71
27-710 KEUFFEL 3 02/12/86 27.22 496.68
27-710 KEUFFEL 3 04/02/86 26.39 497.51
27-710 KEUFFEL 3 06/10/86 31.62 492.28
27-710 KEUFFEL 3 08/07/86 31.74 492.16
27-71 KEUFFEL 4 05/07/85 32.56 491.65 112SFDF2
27-711. KEUFFEL 4 06/06/85 31.26 92.
27-711 KEUFFEL & 08/06/85 .68 491.53
27-711 KEUFFEL & /19/85 34.43 489.78
27-711 KEUFFEL 4 10/708/85 32.54 491.67
27-711 KEUFFEL 4 12/10/85 30.45 4937
27-71 KEUFFEL 4 02/12/86 0.71 493.50
27-71 KEUFFEL 4 04/02/86 29.78 494.43
27-711 KEUFFEL & 06/10/86 36.43 487.78
27-71 KEUFFEL & 08/07/86 35.54 .
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Table 5.--Ground-water levels in manuall¥ measured wells, in the upper
ockawa lver basin -86--Lont1nu

Water-level Altitude
USGS Date of (feet below of water A
well measure- land Level Aqui{gr
r Local well name ment surface) (feet) code
27-854 DTWD TW3 06/04/85 3.38 550.34 112SFDF2
27-854 DTWD TW3 08/09/85 3.03 550.69
27-854 DTWD TW3 09/19/85 3.65 550.07
27-854 DTWD TW3 10/08/85 2.61 551.11
27-854 DTWD TW3 12/12/85 3.79 549.93
27-854 DTWD TW3 02/04/86 3.77 549.95
27-854 DTWD TW3 04/02/86 3.75 549.97
27-854 DTWD TW3 06/11/86 3.77 549.95
27-854 DTWD TW3 08/04/86 3.77 549.95
27-855 DTWD TW & 06/04/85 6.44 547.41 112SFDF2
27-855 DTWD TW 4 08/07/85 4.29 549.56
27-855 DTWD TW & 08/09/85 4.15 549.70
27-855 DTWD TW & 09/19/85 5.32 548.53
27-855 DTWD TW & 10/08/85 4.20 549.65
27-855 DTWD TW & 12/10/85 3.55 550.30
27-855 DTWD TW & 02/04/86 3.50 550.35
27-855 DTWD TW & 04/02/86 3.63 550.22
27-855 DTWD TW & 06/11/86 4.72 549.13
27-855 DTWD TW 4 08/04/86 4.19 549.
27-876 ROCKAWAY TW & 06/04/85 11.42 519.25 112SFDF1
27-876 ROCKAWAY TW 4 08/06/85 11.51 519.16
27-876 ROCKAWAY TW & 09/19/85 12.16 518.51
27-876 ROCKAWAY TW & 10/08/85 11.21 519.46
27-876 ROCKAWAY TW & 12/10/85 10.48 520.19
27-876 ROCKAWAY TW & 02/04/86 10.15 520.52
27-876 ROCKAWAY TW &4 04/02/86 10.04 520.63
27-876 ROCKAWAY TW & 06/10/86 9.84 520.83
27-876 ROCKAWAY TW & 08/06/86 9.90 520.
27-890 MCWILLIAMS 2 06/01/86 15.46 534.54 112SFDF1
27-910 SHELL 10 06/07/85 48.48 495.33 112SFDF1
27-910 SHELL 10 08/06/85 48.83 494 .98
27-910 SHELL 10 09/19/85 49.51 494.30
27-910 SHELL 10 10/08/85 49.42 494.39
27-910 SHELL 10 12/10/85 48.59 495.22
27-910 SHELL 10 02/04/86 47.86 495,95
27-910 SHELL 10 04/02/86 46.93 496.
27-910 SHELL 10 06/14/86 48.16 495 .65
27-910 SHELL 10 08/05/86 49.58 494 .23
27-912 ROCKAWAY 3 TEST 06/04/85 9.65 521.51 112SFDF2
27-912 ROCKAWAY 3. TEST 08/06/85 8.14 523.02
27-912 ROCKAWAY 3 TEST 09/19/85 9.58 521.58
27-912 ROCKAWAY 3 TEST 10/08/85 8.38 522.78
27-912 ROCKAWAY 3 TEST 12/10/85 7.05 524.11
27-912 ROCKAWAY 3 TEST 02/04/86 6.26 524.90
27-912 ROCKAWAY 3 TEST 04/02/86 5.59 525.57
27-912 ROCKAWAY 3 TEST 06/10/86 5.93 525.23
27-912 ROCKAWAY 3 TEST 08/06/86 6.77 524.39
27-914 MT LAKES P5 TEST 06/10/85 127.77 377.19 112SFDF2
27-914 MT LAKES P5 TEST 08/07/85 129.79 375.17
27-914 MT LAKES P5 TEST 09/19/85 129.68 375.28
27-914 MT LAKES P5 TEST 10/16/85 131.14 373.82
27-914 MT LAKES P5 TEST 12/13/85 127.50 377.46
27-914 MT LAKES P5 TEST 02/28/86 126.50 378.46
27-914 MT LAKES P5 TEST 04/02/86 127.00 377.96
27-914 MT LAKES P5 TEST 06/11/86 129.99 374.97
27-914 MT LAKES P5 TEST 08/05/86 128.72 376.24
27-915 WHARTON P3 TEST 06/14/85 8.01 589.28 112SFDF1
27-915 WHARTON P3 TEST 08/07/85 7.81 589.48
27-915 WHARTON P3 TEST 09/19/85 8.56 88.
27-915 WHARTON P3 TEST 10,/08/85 7.21 590.08
27-915 WHARTON P3 TEST 12/10/85 6.24 591.05
27-915 WHARTON P3 TEST 02/04/86 6.27 591.02
27-915 WHARTON P3 TEST 04/02/86 6.18 591.11
27-915 WHARTON P3 TEST 06/13/86 6.53 590.76
27-915 WHARTON P3 TEST 08/04/86 6.54 590.75
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Table 5.--Ground-water levels in manuall; measured wells, in the upper
ockawa iver sin -86- -Continu

USGS Date of .

well measure- Aqunf;r
r Local well name ment code

27-916 DENVILLE TP 1 05/07/85 112SFDF1

27-916 DENVILLE TP 1 06/06/85

27-916 DENVILLE TP 1 08/06/85

27-916 DENVILLE TP 1 10/08/85

27-916 DENVILLE TP 1 12710785

27-916 DENVILLE TP 1 02/12/86

27-916 DENVILLE TP 1 04/02/86

27-916 DENVILLE TP 1 08/07/86

27-917 DENVILLE TP 2 05/07/85 112SFDF1

27-917 DENVILLE TP 2 06/06/85

27-917 DENVILLE TP 2 08/06/85

27-917 DENVILLE TP 2 09/19/85

27-917 DENVILLE TP 2 10/08/85

27-917 DENVILLE TP 2 12/710/85

27-917 DENVILLE TP 2 02712/86

27-917 DENVILLE TP 2 04/02/86

27-917 DENVILLE TP 2 06/10/86

27-917 DENVILLE TP 2 08/07/86

27-918 ROCKAWAY P7 TEST 06/06/85 112SFDF2

27-918 ROCKAWAY P7 TEST 08/06/85

27-918 ROCKAWAY P7 TEST 09/19/85

27-918 ROCKAWAY P7 TEST 10/08/85

27-918 ROCKAWAY P7 TEST 12/10/85

27-918 ROCKAWAY P7 TEST 02/12/86

27-918 ROCKAWAY P7 TEST 04/02/86

27-918 ROCKAWAY P7 TEST 06/10/86

27-918 ROCKAWAY P7 TEST 08/07/86

27-919 BOONTON TW 2 06/07/85 112SFDF1

27-919 BOONTON TW 2 08/12/85

27-919 BOONTON TW 2 09/19/85

27-919 BOONTON TwW 2 10/09/85

27-919 BOONTON TW 2 12/09/85

27-919 BOONTON TW 2 02/14/86

27-919 BOONTON TW 2 04/02/86

27-919 BOONTON TW 2 06/11/86 9.66

27-919 BOONTON TW 2 08/06/86 9.49

27-920 BOONTON TW 6 06/07/85 3.50 112SFDF1

27-920 BOONTON TW 6 08/12/85 5.04

27-920 BOONTON TW 6 09/19/85 5.43

27-920 BOONTON TW 6 10/07/85 3.07

27-920 BOONTON TW 6 12/09/85 2.39

27-920 BOONTON TW 6 02/14/86 3.01

27-920 BOONTON TW 6 04/02/86 3.09

27-920 BOONTON TW 6 06/11/86 3.96

27-920 BOONTON TW 6 08/06/86 2.86

27-921 ™ 10 05/04/85 10.74 112SFDF2

27-921 W 10 06/06/85 10.35

27-921 TW 10 08/05/85 10.54

27-921 ™ 10 09/19/85 1.75

27-921 W 10 10/07/85 11.34

27-921 ™ 10 12/09/85 9.49

27-921 W 10 02/03/86 8.89

27-921 W 10 04/02/86 6.35

27-921 ™ 10 06/11/86 6.92

27-921 ™ 10 08/04/86 9.31

27-924 CONST DEWAT 1 04/22/86 2.90 112SFDF1

27-924 CONST DEWAT 1 06/27/86 4.40

27-925 MCWILLIAMS MW 1 09/01/85 2.76 112SFDF1

27-925 MCWILLIAMS MW 1 10/01/85 3.26

27-925 MCWILLIAMS MW 1 11/01/85 2.46

27-925 MCWILLIAMS MW 1 12/01/85 3.16

27-925 MCWILLIAMS MW 1 01/01/86 2.31

27-925 MCWILLIAMS MW 1 02/01/86 2.71

27-925 MCWILLIAMS MW 1 03/01/86 2.7

27-925 MCWILLIAMS MW 1 04/22/86 2.36

27-925 MCWILLIAMS MW 1 05/01/86 2.36

27-925 MCWILLIAMS MW 1 06/27/86 3.36

27-926 MCWILLIAMS 2A 09/01/85 4.24 112SFDF1

27-926 MCWILLIAMS 2A 04/22/86 3.44

27-926 MCWILLIAMS 2A 06/27/86 4. 74



Table 5.--Ground-water levels in manuall¥ measured wells, in the upper
ockaway River basin, -86--Continued

Water-level Altitude
USGS Date of (feet below of uatir
well measure- land level Aquifsr
number Local well name ment surface) (feet) code
27-927 MCWILLIAMS 3A 04/22/86 3.76 534.20 112SFDF1
27-927 MCWILLIAMS 3A 06/27/86 5.064 532.90
27-928 DENWD 0BS 06/19/86 &.77 539.57 112SFDF1
27-928 DENWD 0BS 08/05/86 3.82 540.52
27-929 ROCK - SUPER 1 06/09/86 16.92 531.26 112SFDF1
27-929 ROCK - SUPER 1 08/15/86 15.77 530.41
27-930 ROCK - SUPER 2 06/09/86 38.29 517.35 112SFDF2
27-930 ROCK-SUPER 2 08/15/86 39.63 516.01
27-931 ROCK - SUPER 3 06/09/86 6. 71 510.45 112SFDF2
27-931 ROCK-SUPER 3 08/15/86 6.04 509.12
27-932 ROCK - SUPER 4 06/09/86 9.23 501.76 112SFDF1
27-932 ROCK - SUPER & 08/15/86 10.71 500.28
27-933 ROCK-SUPER 5 06/09/86 26.61 5064.38 112SFDF1
27-933 ROCK - SUPER 5 08/15/86 28.65 502.14
27-934 ROCK-SUPER é 06/09/86 18.25 513.86 112SFDF2
27-934 ROCK- SUPER 6 08/15/86 21.02 511.09
27-935 ROCK- SUPER 7 06/09/86 22.15 502.52 112SFDF2

1 peferenced to sea level.

2 pquifer codes:

112SFDF
112SFDF
374LSVL
400PCMB

1 Stratified drift, unconfined

2 Stratified drift, confined
Leithsville Formation
Precambrian rocks
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Table 6.--Surface-water stage in the upper Rockaway River basin, 1984-86

Stage Stage 3
(feet Alti- (feet Alti-
below tude below tude
Date of measure- of Date of measure- of 2
Station, measure- ment stage2 Station_ measure- ment stage
number !  ment point) (feet) number *  ment point) (feet)
01379700 04/02/86 -3.82 686.62 01379880 09/19/85 2.41  504.92
06/03/86 -3.38 686.18 04/02/86 1.77 505.56
08/04/86 -3.91 686.71 06/03/86 2.10 505.23
08/06/86 1.96 505.37
01379710 10/16/84 7.14  680.57
09/19/85 7.05 680.66 01380110 10/16/84 14.546 499.56
04/02/86 5.71 682.00 09/19/85 16.46  499.64
06/03/86 6.57 681.14 04/02/86 13.57 500.53
08/04/86 6.36 681.35 06/03/86 14.10 500.00
01379740 10/16/84 8.09 649.60 301380116 06/18/86 146.18 497.75
09719/85 8.14 649.5 08/05/86 13.77 498.16
04/02/86 7.62 650.07 )
06/03/86 7.7  649.95 01380133 04/02/86 11.64  495.57
08/04/86 7.52 650.1 06/03/86 12.18  495.03
08/05/86 11.32  495.89
01379750 08/04/86 12.90 628.86
01380135 10/17/84 13.49 493.65
01379780 10/16/84 -2.16 692.14 04/02/86 12.86 494.30
09/19/85 -1.89 91. 06/03/86 13.26 493.88
04/02/86 -2.48 692.48 06/20/86 13.15 493.99
06/03/86 -2.38  692.38 08/05/86 12.28 494.86
08/01/86 -2.36 692.36
01380145 10/17/84 15.71 491.98
01379790 10/16/84 -2.29 681.79 09719/85 15.67 492.02
09/19/85 -2.32 681.82 04/02/86 15.08 492.61
04/03/86 -2.72  682.22 06/03/86 15.49 492.20
06/03/86 -2.56 682.06 06/20/86 15.33  492.36
08/01/86 -2.58 682.08 08/05/86 14.01 493.68
01379800 04/02/86 9.42 615.27 01380320 10/17/84 11.67 493.92
06/03/86 9.60 615.09 04/02/86 12.18  493.41
08/04/86 9.54 615.15 06/03/86 12.94  492.65
08/05/86 11.86 493.73
01379805 10/16/84 4.66 584.00
09719/85 4.67 583.99 01380335 10/17/84 17.72 482.07
04702786 3.92 584.74 09/19/85 17.76  482.03
06/03/86 4.27 584.39 04/02/86 17.11  482.68
08/04/86 3.86 584. 06/03/86 17.41 82.38
06/20/86 17.29 482.50
01379808 10/16/84 2.68 578.27 08/05/86 16.76 483.03
04/02/86 2.07 578.88
06/03/86 2.40 578.55 01380500 10/17/84 -1.93 366.40
08/04/86 2.07 578.88 04/02/86 -2.55 367.02
06/03/86 -2.19  366.66
01379855 08/05/86 39.21  542.22 08/05/86 -2.76 367.23

1 station locations shown in plate 1a.

Referenced to sea level.
Station 01380116, Rockaway River at Diamond Spring Road at Denville, is

located at latitude 40°53740", longitude 74°28'29",

table 7 because discharge was not measured there.
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Table 7.--Summary of instantaneous-discharge measurements in the upper Rockaway River basin

[Rt., Route; trib., tributary; Ave., Avenue; lat, latitude; long, longitude; *, estimate; **, mean
for day(s); mi, mile; ft, foot; mi2, square miles; ft3/s, cubic feet per second; dashes indicate no
data)

Codes for type(s)
Station Station of water-quality
number 1 Station name type 2 data collected 3 Location

01379620 Russia Brook at Russia Road M - Lat 41°01'31", long 74°32'10",
at Milton Morris County, Hydrologic Unit
02030103, at Srldge on Russia
Road, 0.1 mi south of Russia and
1.7 mi upstream of Lake Swannanoa.

01379650 Rockaway River at Oak Ridge M .- Lat 40°59'38", long 74°31'24",
Lake at Woodstock Morris County, Hydrologic Unit
02030103, in Woodstock, 650 ft
downstream of Oak Ridge Lake dam,
0.3 mi upstream of Longwood Lake
and 2.0 mi south of Petersburg.

01379690 Rockaway River near Rt. 15 M 1,2 Lat 40°56'38", long 74°34'57",
at Berkshire Valley Morris County, Hydrologic Unit
02030103, 700 ft northwest of
Berkshire Valley Road, 800 ft .
southeast of Taylor Road and 1.1 mi
upstream of State Route 15.

01379695 Rockaway River trib. 9 near M .- Lat 40°56'36", long 74°35'42",
Rt. 15 at Berkshire valley Morris Countg, Hydrologic Unit
02030103, 200 ft east of State
Route 15, 0.4 mi tream of
Taylor Road and 0.9 mi north of
Berkshire Valley.

01379697 Rockaway River trib. 9 near M .- Lat 40°56'21", long 74°35'13",
mouth at Berkshire Valley Morris Countz, Hydrologic Unit
02030103, 300 ft upstream of mouth,
950 ft downstream of Taylor Road
and 0.6 mi north of Berkshire Valley.

01379700 Rockaway River at Berkshire G 1,3 Lat 40°55'51", long 74°35'42",
valley Morris County, Hydrologic Unit
02030103, on left bank 60 ft
downstream from bridge on Berkshire
Valley Road in Berkshire Valley,
2.7 mi_upstream from Steghens Brook,
and 3.8 mi northwest of Dover.

01379705 Rockaway River trib. 1 M - Lat 40°55'43%, long 74°36'22%,
near Berkshire Valley Morris County, Hydrologic Unit
02030103, at bridge on Berkshire
valley Road, 0.5 mi above mouth and
0.8 m west of Berkshire Valley.

01379710 Rockaway River near M -- Lat 40°54'44", long 74°36'08",
Wharton Morris County, Hydrologic Unit
02030103, at former Wharton and_
Northern Railroad bridge, 1.0 mi
upstream of Stephens Brook and 1.5 mi
northwest of Wharton.

01379730 Stephens Brook at M -- Lat 40°54'09", long 74°36'07",
Wharton Morris County, Hydrologic Unit
02030103, at Bridge on Dewey Avenue,
0.5 mi from the mouth and 1.0 mi
northwest of Wharton.

01379740 Rockaway River at West M 1,2 Lat 40°54'13", long 74°35'25",
Central Ave. at Dover Morris County, Hydrologic Unit
02030103, at Gridge on West Central
Avenue, 0.2 mi_upstream of Washington
Pond and 2.1 mi northwest of Dover.
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Table 7.--Summary of instantaneous-discharge measurements in the upper Rockaway River basin--Continued

[Rt., Route; trib., tributary; Ave., Avenue; lat, latitude; long, longitude; *, estimate; **, mean
for day(s); mi, mile; ft, foot; miZ, square miles; ft3/s, cubic feet per second; dashes indicate no

datal
Discharge, ft3/s
Drainage Base flow

Station area Low Medium High Stormflow
number (mi?) 10/16-17/84 9/19/85 6/3/86 6/20/86 4/2/86 11/4-5/85
01379620 8.55 .- -- -- -- 15.3 --
01379650 17.5 -- - .- -- 29.9 --
01379690 23.1 6.48 9.87 25.9 -- 44.3 22.6
01379695 .37 0 0 .- -- -- .-
01379697 .86 0 0 *.1 -- -- -
01379700 24.4 6.68 11.8 23.8 **34.0 **48.0 **33.5
01379705 1.27 .- -- *.1 -- .- .-
01379710 27.4 7.82 8.90 27.0 -- 52.4 --
01379730 1.73 .- -- *1.0 -- .- .-
01379740 30.3 10.8 11.8 36.1 -- 56.4 38.1
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Table 7.--Summary of instantaneous-discharge measurements in the upper Rockaway River basin--Continued

[Rt., Route; trib., tributary; Ave., Avenue; lat, latitude; long, longitude; *, estimate; **, mean
for day(s); mi, mile; ft, foot; mi2, square miles; ftsls, cubic feet per second; dashes indicate no
datal

Station
number 1

Codes for types
Station of water-quality
Station name type 2 data collected 3 Location

01379750

01379773

01379780

01379790

01379800

01379805

01379808

01379820

01379855

01379870

Rockaway River at Dover L 1,3 Lat 40°54'12", long 74°34'36",
Morris County, Hydrologic Unit
02030103, 500 ft downstream from
Main Street, at Carpenter Plant,
0.5 mi upstream from Green Pond Brook,
and 1.4 mi northuwest of Dover.

Green Pond Brook at G .- Lat 40°57'34", long 74°32'24",

Picatinny Arsenal Morris County, Hydrologic Unit
02030103, on (eft bank at Picatinny
Arsenal, 500 ft upstream from
Picatinny Lake, and 0.55 mi
downstream from Burnt Meadow Brook.

Green Pond Brook below G .- Lat 40°56'56", long 74°33'29",
Picatinny Lake at Picatinny Morris County, Hydrologic Unit
Arsenal 02030103, on left bank 100 ft upstream
from bridge on Whitmore Avenue at
Picatinny Arsenal, and 200 ft
Eo:nstream from dam on Picatinny
ake.

Green Pond Brook at G -- Lat 40°55'04", long 74°35'02",

Wharton Morris County, Hydrologic Unit
02030103, on left bank 600 ft
upstream from bridge on northbound
lane of State Route 15, 0.2 mi
northwest of wharton, and 1.7 mi
upstream from mouth.

Green Pond Brook at Dover M 1 Lat 40°54'15", long 74°34'06",
Morris County, Hydrologic Unit
02030103, at 5r|dge on State Route
15, 50 ft west of Mount Pleasant
Avenue at Dover and 0.2 mi from mouth.

Rockaway River above Dover M .- Lat 40°53'29", long 74°34'10",

well field at Dover Morris Countg, Hydrologic Unit
02030103, 0.5 mi upstream from
Jackson Brook, 0.7 mi downstream of
Green Pond Brook, and 2.0 mi east of
Roxbury.

Rockaway River below Dover M 1,2,3 Lat 40°53'17", long 74°34'09",

well field at Dover Morris countg, Hydrologic Unit
02030103, 0.2 mi upstream from
Jackson érook, 1.0 mi downstream of
Green Pond Brook, and 2.1 mi east
of Roxbury.

Jackson Brook at mouth M .- Lat 40°53'09", long 74°34'07",

at Dover Morris County, Hydrologic Unit
02030103, in Dover at mouth,
400 ft downstream of Spring Brook.

Rockaway River at Rockaway M 1 Lat 40°52'47", long 74°32'03",

Road at Randolph Morris County, Hydrologic Unit
02030103, at bridge on Dover-
Rockaway Road, 800 ft north of
Franklin Road, 0.8 mi downstream
of bridge at fast Blackwell Street
and 1.3 mi southeast of Dover.

Mill Brook at Randolph M -- Lat 40°52'39%, long 74°31'31",
Morris County, Hydrologic Unit
02030103, at mouth, 600 ft downstream
of bridge on Palmer Road, 0.4 mi
downstream of bridge at Dover-Rockaway
Road and 1.7 mi southeast of Dover.
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Table 7.--Summary of instantaneous-discharge measurements in the upper Rockaway River basin--Continued

[Rt., Route; trib., tributary; Ave., Avenue; lat, latitude; long, longitude; *, estimate; **, mean
for day(s); mi, mile; ft, foot; mi2, square miles; ft3/s, cubic feet per second; dashes indicate no

data)
Discharge, ft3/s

Drainage Base flow
Station area Low Medium High Stormf low
number (mi2) 10/16-17/84 9/19/85 6/3/86 6/20/86 4/2/86 11/4-5/85
01379750 30.8 11.0 11.6 32.2 -- 58.5 53.2
01379773 7.65 *x1.7 **2 7 **7 7 **8 4 **Q 9 **5 1
01379780 9.16 ** 46 *x1].2 **5.6 **8_ 9 *x1q **2.2
01379790 12.6 **3 3 **3 6 **9.3 **13.0 **19.0 **12.0
01379800 15.1 3.59 4.57 10.8 -- 22.2 23.5
01379805 46.3 16.2 18.6 45.0 .- 87.0 --
01379808 47.1 15.7 16.5 44.5 -- 89.2 102
01379820 4 .87 2.83 1.89 3.97 .- 7.62 --
01379855 56.1 22.5 23.9 53.7 -- 106 254
01379870 4.84 2.96 2.29 4.41 -- 9.14 --

69



Table 7.--Summary of instantaneous-discharge measurements in the upper Rockaway River basin--Continued

[Rt., Route; trib., tributary; Ave., Avenue; lat, latitude; long, longitude; *, estimate; **, mean
for day(s); mi, mile; ft, foot; mi2, square miles; ft3/s, cubic feet per second; dashes indicate no
datal

Station
number 1!

Station name

Codes for type(s)
of water-quality
type 2 data collected 3

Station

Location

01379875

01379880

01380000

01380010

01380015

01380020

01380075

01380090

01380095

01380100

Foxs Pond outlet at
Rockaway

Rockaway River at Rockaway

Beaver Brook at outlet of
Splitrock Reservoir

Beaver Brook at Meriden

Beaver Brook trib. 3 at
Meriden

Beaver Brook trib. 2 at
Ford Road at Beach Glen

Hibernia Brook at Beach Glen

White Meadow Brook near
Denville

Beaver Brook trib. 1
near Denville

Beaver Brook at Rockaway
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1,3

Lat 40°53'53", long 74°30'58",

Morris County, Hydrologic Unit
02030103, at Roc auag 200 ft
upstream of mouth, 6 b ft east of
State Route 513 and 0.5 mi downstream
of Foxs Pond.

Lat 40°54'04™, long 74°30'32%,
Morris County, Hydrologic Unit
02030103, at Conrail railroad
bridge at Rockaway, 0.2 mi
upstream of bridge at Beach Street
and 0.4 mi downstream of Foxs Pond
outlet stream.

Lat 40°57'38", long 74°27'43",

Morris County Hzgrologlc Unit
02030103, S0 ft below sluice gates

at outlet of Splitrock Reservoir, 2 mi
northeast of Hibernia, and 3.5 m
upstream of mouth of Hibernia Brook.

Lat 40°56'49", long 74°27138",
Morris County, Hydrologic Unit
02030103, at rldge on Meriden-
Lyonsvil(e Road, 700 ft west of
Meriden Road, 1.3 mi downstream of
Splitrock Reservoir and 1.3 mi
southwest of Lyonsville.

Lat 40°56'41", long 74°27'21",
Morris County, Hydrologic Unit
02030103, at Sridge on Meriden Road,
0.2 mi south of Meriden-Lyonsville
Road, at Meriden.

Lat 40°55'32", long 74°28'47",
Morris County, Hydrologic Unit
02030103, at bridge on Ford Road,
0.2 mi upstream of mouth and 0.5 mi
southeast of Beach Glen.

Lat 40°55'50", long 74°29'14",
Morris County, Hydrologic Unit
02030103, at bridge on Meriden-
Lyonsvi (e Road, at Beach Glen,
200 ft east of Green Pond Road and
0.5 mi upstream of mouth.

Lat 40°55'01", long 74°30'13",
Morris County, Hydrologic Unit
02030103, 100 ft west of Sanders
Road, 0.7 mi downstream of White
Meadow Lake and 0.8 mi north of
Denville.

Lat 40°54'47", long 74°29'05",

Morris County, Hydrologic Unit
02030103, at mouth, 100 ft upstream
of Ford Road, 1.2 mi south of Beach
Glen and 1.6 mi northwest of Denville.

Lat 40°54'08", long 74°30'06",
Morris County, Hydrologic Unit
02030103, at Bridge on Gill Avenue,
at Rockaway, and 0.2 mi upstream
of the mouth.



Table 7.--Summary of instantaneous-discharge measurements in the upper Rockaway River basin--Continued

[Rt., Route; trib., tributary; Ave., Avenue; lat, latitude; long, longitude; *, estimate; **, mean
for day(s); mi, mile; ft, foot; mi2, square miles; ft3/s, cubic feet per second; dashes indicate no

data)
Discharge, ft3/s

Drainage Base flow
Station area Medium _High Stormflow
number (mi2) 10/16-17/84  9/19/85 6/3/86 6/20/86 4/2/86 1174-5/85
01379875 1.39 .10 .01 .37 -~ 1.61 .-
01379880 64.3 25.4 23.5 56.4 -- 110 252
01380000 5.50 **1.70 **1.80 **1.80 **2.40 **6.70 **5.10
01380010 6.80 2.00 1.88 1.90 -- 1.1 .-
01380015 .25 .04 .04 .09 -- .38 --
01380020 41 .02 0 .06 -- .65 --
01380075 7.73 1.09 .83 2.64 -- 15.9 --
01380090 3.35 .32 .34 .90 -- 77 --
01380095 .16 N .01 .03 -- .17 --
01380100 22.2 2.64 2.48 7.91 -- 29.7 --
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Table 7.--Summary of instantaneous-discharge measurements in the upper Rockaway River basin--Continued

[Rt., Route; trib., tributary; Ave., Avenue; lat, latitude; long, longitude; *, estimate; **, mean
for day(s); mi, mile; ft, foot; mi?, square miles; ft3/s, cubic feet per second; dashes indicate no
data)

Station
number 1

Codes for type(s)
Station of water-quality

Station name type 2 data collected 3 Location

01380110

01380133

01380135

01380140

01380145

01380280

01380290

01380300

01380310

01380320

Rockaway River at Savage
Ave. at Denville

Den Brook at Denville

Rockaway River at Pocono
Road at Denville

Rockaway River trib. 3
at Denville

Rockaway River at Bush
Road at Denville

Stony Brook trib. near
Lake Juliet

Stony Brook near Taylortown

Stony Brook near Rockaway
valley

Dixon Pond outlet stream
at Boonton

Stony Brook at Boonton
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1,2,3

1,2,3

Lat 40°53'57", long 74°29'11",
Morris County, Hydrologic Unit
02030103, at Sridge on Savage Avenue,
0.2 mi north of Route 46, 0.2 mi
downstream of bridge on [-80 and

1.6 mi northwest of Denville.

Lat 40°53'25", long 74°28'18",
Morris County, Hydrologic Unit
02030103, at bridge on Broadway
Avenue, at Denville, 150 ft from
mouth and 0.6 mi downstream from
Indian Lake.

Lat 40°53'38", long 74°28'19",

Morris County, Hydrologic Unit
02030103, at bridge on Pocono Road,
0.8 mi east of Denville and 1.0 mi
downstream of bridge on Savage Avenue.

Lat 40°54'13", long 74°27'50",

Morris County, Hydrologic Unit
02030103, at bridge on Diamond

Spring Road, 0.1 mi upstream of mouth,
0.6 m1 downstream of Cedar Lake and
1.2 mi northeast of Denville.

Lat 40°54'38", long 74°27'11",

Morris County, Hydrologic Unit
02030103, at bridge on Bush Road,

0.2 mi east of Diamond Spring Road,
1.4 mi downstream of bridge at Pocono
Road and 1.8 mi northeast of Denville.

Lat 40°57'04", long 74°24'48",

Morris Count¥, Hydrologic Unit
02030103, 0.1 mi northwest of
powerville Road, 0.8 mi downstream

of Lake Juliet and 1.3 mi northwest of
Taylortouwn.

Lat 40°56'24", long 74°25'08",

Morris County, Hydrologic Unit
02030103, at bridge on Powerville
Road, 300 ft downstream of unnamed
Eond, 600 ft north of Rockaway Valley
oad and 1.2 mi west of Taylortown.

Lat 40°56'25", long 74°25'39",

Morris County, Hydrologic Unit
02030103, at bridge on Rockaway Valley
Road, 0.2 mi downstream of unnamed
tributary and 1.7 mi west of
Taylortown.

Lat 40°55'57", long 74°26'17",
Morris County, Hydrologic Unit
02030103, at 6rid$e on Rockaway
Valley Road, 800 ft upstream of
mouth and 0.9 mi north of Powerville.

Lat 40°55'42", long 74°26'18",
Morris County, Hydrologic Unit
02030103, at bridge on Vvalley Road,
0.4 mi from the mouth and 0.8 mi
northwest of Powerville.



Table 7.--Summary of instantaneous-discharge measurements in the upper Rockaway River basin--Continued

[Rt., Route; trib., tributary; Ave., Avenue; lat, latitude; long, longitude; *, estimate; **, mean
for day(s); mi, mile; ft, foot; mi2, square miles; ft3/s, cubic feet per second; dashes indicate no
datal

Discharge, ft3/s

Drainage Base flow
Station area Medium _High Stormf low
number (mi?) 10/16-17/84 9719785 6/3/86 6/20/86 472786 1174-5/85
01380110 87.6 27.8 27.5 67.0 -- 157 55.1
01380133 8.78 - -- 3.48 -- 8.30 -
01380135 96.7 30.8 39.6 70.0 90.4 162 64.6
01380140 1.80 .1 .34 .23 - 1.84 --
01380145 99.5 30.8 41.7 86.5 94.4 165 360
01380280 2.49 .10 .15 .43 -- 1.56 --
01380290 4.98 .14 *.06 *.50 -- 5.13 .-
01380300 8.43 0 .65 1.31 -- 8.29 3.91
013803?0 3.05 .08 .12 37 -- 4.54 --
01380320 12.7 0 ] 2.65 -- 13.5 5.65



Table 7.--Summary of instantaneous-discharge measurements in the upper Rockaway River basin--Continued

[Rt., Route; trib., tributary; Ave., Avenue; lat, latitude; long, longitude; *, estimate; **, mean
for day(s); mi, mile; ft, foot; mi2, square miles; ft3/s, cubic feet per second; dashes indicate no
datal

Station
number 1

Station name

Codes for type(s)
of water-quality
type 2 data collected 3

Station

Location

01380325

01380330

01380335

01380340

01380350

01380500

Rockaway River trib. 7
at Powerville

Griffith Pond outlet at
Powerville

Rockaway River at North
Main Road at Powerville

Hood Pond outlet at
Powerville

Rockaway River trib. 1
at Powerville

Rockaway River above
Reservoir at Boonton

1,2,3

1,3

Lat 40°55'23", long 74°26'17%,
Morris County, Hydrologic Unit
02030103, at west end of

Rockaway Drive, 100 ft downstream
of unn pond and 0.5 mi west of
Powerville.

Lat 40°55'12", long 74°25'35",

Morris County, Hydrologic Unit i
02030103, at 6r|d8e on Rockaway Drive
at Powerville, 300 ft upstream of the
mouth and 1.2 mi northwest of Boonton.

Lat 40°54'53", long 74°25'40",
Morris County, Hydrologic Unit |
02030103, at Bridge on North Main
Street, 0.4 mi downstream of bridge
on Powerville Road and 0.4 mi south
of Powerville.

Lat 40°54'47", long 74°25'31",

Morris Countg, Hydrologic Unit
02030103, 100 ft upstream of mouth,
200 ft southwest of North Main Street
and 0.6 mi south of Powerville.

Lat 40°53'39", long 74°25'33",
Morris County, Hydrologic Unit
02030103, 700 ft from the mouth,

0.1 mi_downstream of Powerville Road
and 0.7 mi south of Powerville.

Lat 40°54'06", long 74°24'40",
Morris County, Hydrologic Unit
02030103, on right bank under
Conrail railroad bridge, just
downstream of bridge on Morris
Avenue in Boonton, 1.8 mi upstream
from dam at Boonton Reservoir.,

1
2

3 Water-quality data collected:

Station type:

Station locations shown in figure 7

G - Gaging station

L - Low-flow partial-record station
M - Miscellaneous discharge station

1 -

Surface water

2 - Streambed material; data also collected at station 01380450, not listed

above because d

3 - Stream biology
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iscﬁarge was not measured there



Table 7.--Summary of instantaneous-discharge measurements in the upper Rockaway River basin--Continued

fRt., Route; trib., tributary; Ave., Avenue; lat, latitude; long, longitude; *, estimate; **, mean
for day(s); mi, mile; ft, foot; mi2, square miles; ft3/s, cubic feet per second; dashes indicate no

datal
Discharge, ft3/s

Drainage Base flow
Station area Low Medium High Stormflow
number (mi2) 10/16-17/84  9/19/85 6/3/86 6/20/86 4/2/86 11/4-5/85
01380325 .44 *.10 *.03 0 -- *.08 --
01380330 .82 .03 .02 .20 -- 1.17 --
01380335 115 35.9 36.7 83.5 91.3 174 364
01380340 .18 .002 0 .05 .- .13 .-
01380350 .79 .07 .06 .22 -- 1.35 --
01380500 116 **36 39.6 74.6 **95.0 **175 **156

75



Table 8.--Results of analyses of ground-water samples from the upper Rockaway River basin for physical characteristics
a issolved major inorganic_ions, -

[°C, degrees Celsius; uS/cm, microsiemens per centimeter at 25 °C; mg/L, milligrams per liter; ROE, residue on

?yagoration at 180 °C; lab, laboratory; ---, no data; <, less than the given value, which is the detection
imit]
Specific Dissolved  Alkalinity
USGS Temper- pH conductance solids as CaCO3
well Aquifir Date ature gunlts* S/em (mg/L) g%%FLz
number Local well name code sampled c) e a ie a sum ROE 1e al

Unconfined valley-fill aquifer

27- 28 NJDEP Green Pond Obs-5 112sFDF1 12/30/85 10.0 8.4 8.3 276 285 156 150 ... 13
27- 59 Rockaway Boro WD 6 1128FDF1  11/25/85 12.0 6.6 6.8 385 394 284 208 182 78
27-189  Mt. Lakes WD 4 112SFDF1 11/26/85 12.5 7.5 7.6 250 259 144 170 12 81
27-291 Dover Boro WD 5 112sFDF1  11/26/85 15.5 7.5 7.6 460 471 256 266 146 141
27-353  Wharton Boro WD 3 112SFDF1  11/26/85 12.0 7.8 7.7 536 546 311 300 210 182
27-541 cCusak, Charles 112sFDF1 11/27/85 11.5 6.1 6.8 159 169 112 102 30 3
27-657 Taylor, Robert 112SFDF1  11/27/85 14.0 6.2 6.4 209 214 135 126 35 20
27-827 wWharton Boro WD 2 112SFDF1 11/26/85 12.0 7.9 7.9 408 418 221 232 102 98
27-911  Lowerre, F.G. 112SFDF1  02/19/86 11.0 8.0 7.7 674 674 359 344 126 121

Confined valley-fill aquifer

27- 30 Boonton WD 5 112SFDF2  11/27/85 11.5 6.9 7.6 291 306 188 176 110 83
27- 35 Denville Twp. WD 5 112SFDF2  11/26/85 1.5 8.1 8.1 395 403 250 224 160 138
27- 80 Rockaway Twp. WD 7 112SFDF2  11/27/85 1.5 7.7 7.6 424 435 249 242 152 135
27-136 Denville Twp. WD 3 112SFDF2 11/26/85 12.0 8.1 8.0 388 397 222 222 146 128
27-191  Mt. Lakes WD 5 112SFDF2  11/26/85 1.5 8.3 8.2 331 341 223 204 142 117
27-278 Picatinny Ars. 176-SH 112SFDF2  02/19/86 12.0 6.5 6.4 425 426 221 223 49 45
27-321 Rockaway R. Country Club  112SFDF2  12/04/85 10.5 8.5 8.3 226 232 137 122 83 81
27-357 Dover WD 4 112SFDF2  11/26/85 12.0 8.2 8.0 330 339 195 180 113 107
27-686 McHWilliams Forge 339 112SFDF2  01/14/86 15.0 8.0 8.4 394 401 219 210 130 135
27-908 Zalasky, Minnie 112sFDF2  01727/86 10.5 8.2 8.1 606 566 304 319 121 117

Bedrock aquifers

27-188  Mt. Lakes WD Tow. Hill 4 4OOPCMB 01/07/86 1.0 6.7 7.0 342 330 196 186 86 89

27-195  Montville Twp. MUA 1 2278BSLT 11725785 12.0 8.5 8.0 217 227 151 168 45 45
27-242 Picatinny Ars. CAF 1 377HRDS 08/14/85 12.5 7.2 8.4 226 214 126 110 98 9N
27-246 Picatinny Ars. 65-1 374LSVL 08/21/85 12.5 8.2 8.4 281 270 146 150 104 97
27-280 Picatinny Ars. H-2 374LSVL 08/21/85 12.5 9.3 8.6 341 269 166 145 106 84
27-287 Dover WD Obs. E 400PCMB 12/17/85 12.0 8.2 8.1 135 140 96 81 70 61
27-325 Boonton WD-Valley Rd 400PCMB 01/17/86 11.0 8.1 8.5 195 201 120 104 68 67
27-913  Jeff. Twp. MUA-MW.R. 2 344BLVL 11/27/85 11.0 6.1 6.8 247 252 144 140 62 60
27-923  Russinko, Gary 344MRCL 01/27/86 10.0 8.5 8.3 275 261 149 143 84 78

27-936  Morris Co. MUA-Musiker 400PCMB 01/07/86 10.5 6.4 6.8 247 235 134 134 38 46

1 Agui fer codes:

112SFDF1 - Stratified drift, unconfined 344MRCL - Marcellus Shale
112SFDF2 - Stratified drift, confined 374LSVL - Leithsville Formation
227BSLT - Brunswick Group, undivided basalt flows 377HRDS - Hardyston Quartzite
344BLVL - Bellvale Sandstone 400PCMB - Precambrian rocks
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Table 8.--Results of analyses of ground-water sgggles from the 5gggr Rockaway River basin for physical characteristics
a 1ssolved major jnorganic ions, -B&--Tontinu

[°C, degrees Celsius; uS/cm, microsiemens per centimeter at 25 °C; mg/L, milligrams per liter; ROE, residue on

fyaporation at 180 °C; lab, laboratory; ---, no data; <, less than the given value, which is the detection
imit)
Hardness
Bicar- Dis- Hardness as CaCO3
USGS bonate solved as CaCO3 noncar- Potas- Cal- Magne- Chlo- Sul-  Fluo-
well Date (mg/L) oxygen total bonate Sodium sium cium sium Silica ride fate ride

number sampled field (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Unconfined valley-fill aquifer

27- 28 12/30/85 135 0.4 150.0 33.0 3.3 0.5 37.0 13.0 12.0 6.7 16.0 <0.1
27- 59  11725/85 221 1.9 130.0 50.0 24.0 1.4 30.0 13.0 20.0 53.0 27.0 .
27-189  11/26/85 150 3.7 110.0 32.0 6.5 1.1 27.0 11.0 23.0 6.7 20.0 <.1
27-291  11/26/85 184 2.5 170.0 32.0 26.0 2.3 43.0 16.0 16.0 35.0 23.0 .1
27-353  11/26/85 257 .7 190.0 7.0 39.0 2.4 46.0 18.0 17.0 38.0 22.0 .2
27-541 11/27/85 38 5.7 58.0 27.0 8.3 .8 14.0 5.6 20.0 7.2 22.0 <.1
27-657  11/27/85 43 7.8 41.0 21.0 21.0 1.5 10.0 4.0 16.0 27.0 16.0 <.1
27-827  11/26/85 123 4.9 120.0 24.0 33.0 7 29.0 12.0 16.0 45.0 21.0 <.1
27-911  02/19/86 152 .-- 280.0 160.0 21.0 1.6 65.0 29.0 15.0 110.0 42.0 <.1
Confined valley-fill aquifer
27- 30 11/27/85 138 1.4 130.0 44.0 9.8 1.3 31.0 12.0 18.0 24.0 20.0 .1
27- 35 11/26/85 201 3.1 190.0 53.0 8.0 1.2 45.0 19.0 25.0 26.0 18.0 |
27- 80 11/27/85 184 2.5 190.0 51.0 12.0 1.9 43.0 19.0 22.0 26.0 26.0 .1
27-136  11/26/85 174 .9 180.0 52.0 10.0 1.3 44.0 17.0 21.0 15.0 25.0 |
27-191  11/26/85 174 2.3 160.0 46.0 6.4 1.0 39.0 16.0 23.0 17.0 27.0 A
27-278 02/19/86 57 --- 100.0 56.0 38.0 1.9 26.0 8.8 12.0 80.0 23.0 .2
27-321  12/04/85 96 2.3 110.0 29.0 3.6 .8 26.0 11.0 18.0 2.9 26.0 |
27-357 11/26/85 138 1.9 140.0 36.0 9.9 1.0 34.0 14.0 19.0 29.0 17.0 .2
27-686 01/14/86 157 2.3 180.0 47.0 10.0 1.1 45.0 17.0 17.0 33.0 18.0 .2
27-908 01/27/86 143 .. 250.0 130.0 16.0 1.0 63.0 22.0 16.0 91.0 19.0 <.1
Bedrock aquifers
27-188 01,07/86 104 5.5 150.0 60.0 8.6 1.1 35.0 15.0 28.0 19.0 30.0 <.1
27-195  11/25/85 43 1.7 84.0 39.0 %.8 A 30.0 2.2 38.0 13.0 36.0 <.1
27-242 08/14/85 --- .2 99.0 8.0 3.4 2.5 25.0 8.8 15.0 2.6 7.9 .-
27-246  08/21/85 126 .0 100.0 3.0 14.0 1.5 22.0 11.0 9.7 10.0 15.0 ---
27-280 08/21/85 --- .2 120.0 33.0 1.0 7.3 27.0 12.0 9.2 16.0 19.0 ---
27-287  12/17/85 84 .2 53.0 0.0 7.0 1.3 13.0 5.0 20.0 2.3 4.6 <1.0
27-325 01/17/86 79 1.3 76.0 9.0 10.0 2.0 22.0 5.1 18.0 9.2 14.0 5
27-913  11/27/85 82 .1 95.0 35.0 9.6 .8 20.0 11.0 16.0 28.0 15.0 .2
27-923  01/27/86 99 .2 100.0 27.0 9.8 .5 30.0 7.2 14.0 23.0 16.0 1
27-936 01/07/86 45 6.6 89.0 43.0 8.2 1.4 22.0 8.3 26.0 38.0 3.1 <.1
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Table 9.--Results of analyses of ground-water samples from the upper Rockaway River basin for dissolved trace elements
and_compounds, 1985-83

[Dissolved constituents, in micrograms per liter; <, less than the given value, which is the detection limit;

---, no datal
USGS
well Aquifer Date Alum- . Beryl- Cad- Chro-
number Local well name code sampled inum Arsenic Lium mium mium Copper

Unconfined valley-fill aquifer

27- 28 NJDEP Green Pond Obs-5 112SFDF1 12/30/85 <100 <1 <0.5 <1 <10 <1
27- 59 Rockaway Boro WD 6 112SFDF1 11/25/85 <100 <1 <.5 <1 <10 4
27-189 Mt. Lakes WD 4 112SFDF1 11/26/85 <100 <1 <.5 <1 <10 2
27-291 Dover WD 5 112SFDF1 11/26/85 <100 <1 <.5 <1 <10 3
27-353 Wharton WD 3 112SFDF1 11/26/85 <100 <1 <.5 <1 <10 2
27-541 Cusak, Charles 112SFDF1 11/27/85 <100 <1 <.5 <1 <10 41
27-657 Taylor, Robert 112SFDF1 11/27/85 <100 <1 <.5 <1 <10 70
27-827 wharton WD 2 112SFDF1 11/26/85 <100 <1 <.5 <1 <10 1
27-9 Lowerre, F.G. 112SFDF1 02/19/86 <100 <1 <.5 <1 <10 2

Confined valley*fill aquifer

27- 30 Boonton WD 5 112SFDF2 11/27/85 <100 <1 <0.5 <1 <10 3
27- 35 Denville Twp. WD 5 112SFDF2 11/26/85 <100 <1 <.5 <1 <10 1
27- 80 Rockaway Twp. WD 7 112SFDF2 11/27/85 <100 <1 <.5 <1 <10 1
27-136 Denville Twp. WD 3 112SFDF2 11/26/85 <100 1 <.5 <1 <10 2
27191 Mt. Lakes WD 5 112SFDF2 11/26/85 <100 <1 <.5 <1 <10 1
27-278 Picatinny Ars. 176-SH 112SFDF2 02/19/86 <100 <1 <.5 <1 <10 6
27-321 Rockaway R. Country Club 112SFDF2 12/04/85 <100 1 <.5 <1 <10 <1
27-357 Dover WD 4 112SFDF2 11/26/85 <100 <1 <.5 <1 <10 2
27-686 McWilliams Forge 339 112SFDF2 01/14/86 <100 1 <.5 <1 <10 <1
27-908 Zalasky, Minnie 112SFDF2 01/27/86 <100 <1 <.5 <1 <10 10
Bedrock aquifers
27-188 Mt. Lakes WD Tow. Hill 4 400PCMB 01/07/86 <100 <1 <0.5 <1 <10 1
27-195 Montville Twp. MUA 1 227BSLT 11/25/85 <100 <1 <.5 <1 <10 1
27-242 Picatinny Ars. CAF 1 377HRDS 08/14/85 20 1 <.5 <1 <1 <10
27-246 Picatinny Ars, 65-1 374LSVL 08/21/85 <10 <1 <.5 1 <1 <10
27-280 Picatinny Ars. H-2 374LSVL 08/21/85 20 <1 <.5 <1 <1 <10
27-287 Dover WD Obs. E 400PCMB 12/17/85 <100 <1 <.5 <1 <10 <1
27-325 Boonton WD-Valley Rd 400PCMB 01/17/86 <100 <1 <.5 <1 <10 <1
27-913 Jeff. Twp. MUA-W.R. 2 344BLVL 11/27/85 <100 3 <.5 <1 <10 <1
27-923 Russinko, Gary 344MRCL 01/27/86 <100 <1 <.5 <1 <10 <1
27-936 Morris Co. MUA-Musiker 400PCMB 01/07/86 <100 <1 <.5 <1 <10 4

1 aquifer codes:

112SFDF1 - Stratified drift, unconfined 344MRCL - Marcellus Shale
112SFDF2 - Stratified drift, confined 374LSVL - Leithsville Formation
227BSLT - Brunswick Group, undivided basalt flows 377HRDS - Hardyston Quartzite
344BLVL - Bellvale Sandstone 400PCMB - Precambrian rocks
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Table 9.--Results of analyses of ground-water samples from the upper Rockaway River basin for dissolved trace elements
and C unds *985'83--Cont1nu63

[Dissolved constituents, in micrograms per liter; <, less than the given value, which is the detection limit;

---, no data)
USGS
well Date
number sampled Cyanide Iron Lead Manganese Mercury Nickel Selenium Zinc
Unconfined valley-fill aquifer
27- 28 12/30/85 <0.01 190 <1 260 <0.1 <1 <1 40
27- 59 11/25/85 <.01 <3 <1 7 <.1 1 <1 8
27-189 11/26/85 <.01 3 <1 16 <.1 <1 <1 4
27-291 11/26/85 <.01 <3 1 <1 <.1 <1 <1 15
27-353 11/26/85 <.01 <3 <1 <1 <.1 <1 <1 13
27-541 11/27/85 <.01 7 1 <1 <.1 <1 <1 14
27-657 11/27/85 <.01 <3 1 <1 <1 1 <1 17
27-827 11/26/85 <.01 <3 <1 <1 <.1 3 <1 15
27-911 02/19/86 <.01 <3 <1 230 <.1 <1 <1 12
Confined valley-fill aquifer
27- 30 11/27/85 <0.01 <3 <1 4 <0.1 <1 <1 16
27- 35 11/26/85 <.01 <3 <1 <1 <.1 1 <1 <3
27- 80 11/27/85 <.01 <3 <1 <1 <.1 <1 <1 8
27-136 11/26/85 <.01 <3 <1 9 <.1 <1 <1 17
27-191 11/26/85 <.01 <3 1 <1 <.1 <1 <1 <3
27-278 02/19/86 <.01 6 3 2 <.1 <1 <1 13
27-321 12/04/85 <.01 [ <t 17 <.1 1 <1 <3
27-357 11/26/85 <.01 14 <1 2 <. 2 <1 9
27-686 01/14/86 <.01 14 <t 170 <.1 <1 <1 5
27-908 01/727/86 <.01 9 1 2 <.1 <1 <1 20
Bedrock aquifers
27-188 01/07/86 <0.01 15 <1 <1 <0.1 <1 <1 26
27-195 11/25/85 <.01 <3 <1 1" <.1 <1 <1 6
27-242 08/14/85 <.01 1,200 <10 370 .. .. <1 <3
27-246 08/21/85 <.01 13 <10 150 .-- .. <1 12
27-280 08/21/85 <.01 1" <10 59 - .-- <1 8
27-287 12/17/85 <.01 250 1 19 <.1 <1 .- <3
27-325 01/17/86 <.01 19 <1 32 <.1 <1 <1 10
27-913 11/27/85 <.01 2,700 <1 340 <.1 <1 <1 26
27-923 01/27/86 <.01 <3 <1 14 <.1 <1 <1 10
27-936 01/07/86 <.01 4 1 <1 <.1 1 <1 13
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Table 10.--Results of analyses of ground-water samples from the upper Rockaway River basin for dissolved nutrients and
organic ¢ Gﬁﬁs 1985

[Dissolved constituents, in milligrams per liter except for phenols; phenols are total, in micrograms per
liter; <, less than the given value, which is the detection limit]

A Nitrogen, Nitrogen,
USGS Nitrogen, nitrite + ammonia +
well Aquifir Date nitrite nitrate organic
number Local well name code sampled (as N) (as N) (as N)
Unconfined valley-fill aquifer
27- 28 NJDEP Green Pond Obs-5 112SFDF1 12/30/85 <0.01 <0.10 <0.2
27- 59 Rockaway Boro WD 6 112SFDF1 11/25/85 <.01 1.50 .3
27-189 Mt. Lakes WD 4 112SFDF1 11/26/85 <.01 1.50 .3
27-291 Dover WD 5 112S¥FDF1 11/26/85 <.01 .82 A
27-353 Wharton WD 3 112SFDF1 11/26/85 <.01 .37 .2
27-541 Cusak, Charles 112SFOF1 11/27/85 <.01 3.50 .6
27-657 Taylor, Robert 112SFDF1 11/727/85 <.01 4.10 .4
27-827 Wharton WD 2 112SFDF1 11/26/85 <.01 .75 .2
27-91 Lowerre, F.G. 112SFDF1 02/19/86 <.01 <.01 .4
Confined valley-fill aquifer
27- 30 Boonton WD 5 112SFDF2 11/27/85 <0.01 0.83 0.3
27- 35 Denville Twp. WD 5 112SFDF2 11/26/85 <.01 1.90 3
27- 80 Rockaway Twp. WD 7 112SFDF2 11/27/85 <.01 1.90 .5
27-136 Denville Twp. WD 3 112SFDF2 11/26/85 <.01 .52 .2
27-191 Mt. Lakes WD 5 112SFDF2 11/26/85 <.01 1.70 .4
27-278 Picatinny Ars. 176-SH 112SFDF2 02/19/86 <.01 76 .3
27-321 Rockaway R. Country Ctub 112SFDF2 12/04/85 .01 .25 .2
27-357 Dover WD 4 112SFDF2 11/26/85 <.01 .74 .2
27-686 McWilliams Forge 339 112SFDF2 01/14/86 <.01 <.10 .3
27-908 2alasky, Minnie 112SFDF2 01/27/86 <.01 1.30 .3
Bedrock aquifers
27-188 Mt. Lakes WD Tow. Hill 4 400PCMB 01/07/86 <0.01 1.90 0.3
27-195 Montville Twp. MUA 1 2278BSLT 11/25/85 <.01 <.10 <.2
27-242 Picatinny Ars. CAF 1 377HRDS 08/14/85 <.01 <.10 <.2
27-246 Picatinny Ars. 65-1 374LSVL 08/21/85 <.01 <.10 <.2
27-280 Picatinny Ars. H-2 374LSVL 08/21/85 <.01 <.10 4
27-287 Dover WD Obs. E 400PCMB 12/17/85 .01 .20 <.2
27-325 Boonton WD-valley Rd 400PCMB 01/17/86 <.01 <.10 .2
27-913 Jeff. Twp. MUA-W.R. 2 344BLVL 11/27/85 <.01 <.10 .3
27-923 Russinko, Gary 344MRCL 01/27/86 <.01 <.10 .3
27-936 Morris Co. MUA-Musiker 400PCMB 01/07/86 <.01 1.10 .2

1 Aquifer codes:

112SFDF1 - Stratified drift, unconfined 344MRCL - Marcellus shale
112SFDF2 - Stratified drift, confined 374LSVL - Leithsville Formation
227BSLT - Brunswick Group, undivided basalt flows 377HRDS - Hardyston Quartzite
344BLVL - Bellvale sandstone 400PCMB - Precambrian rocks
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Table 10.--Results of analyses of ground-water samples from the upper Rockaway River basin for dissolved nutrients and
organic compounds, -86--Continued

[Dissolved constituents, in milligrams per liter except for phenols; phenols are total, in micrograms per
liter; <, less than the given value, which is the detection limit}

USGS Nitrogen, Phosphorous, Dissolved
well Date ammonia ortho organic Phenols,
number sampled (as N) Phosphorous (as P) carbon total

Unconfined valley-fill aquifer

27- 28 12/30/85 0.05 0.13 0.07 0.8 2
27- 59 11/25/85 .02 .01 .02 1.4 7
27-189 11/26/85 .01 .07 .06 1.8 15
27-291 11/26/85 .02 .01 <.01 1.2 16
27-353 11/26/85 .02 .02 .02 1.2 29
27-541 11/27/85 .01 .01 .01 .9 <1
27-657 11/27/85 .01 <.01 <.01 1.6 11
27-827 11/26/85 .02 .03 .03 1.2 2
27-911 02/19/86 .26 .04 .04 1.9 <1
Confined valley-fill aquifer
27- 30 11/27/85 0.01 0.02 0.02 1.0 2
27- 35 11/26/85 <.01 .03 .03 .7 <1
27- 80 11/27/85 .01 .03 .03 1.9 1
27-136 11/26/85 <.01 .07 .08 1.4 <1
27-19 11/26/85 <.01 .05 .05 .8 1
27-278 02/19/86 .03 .01 .01 1.8 2
27-321 12/04/85 .06 .07 .04 1.2 4
27-357 11/26/85 .01 .06 .06 .9 3
27-686 01/14/86 .05 .10 .10 1.1 2
27-908 01/27/86 <.01 .10 .06 1.0 4
Bedrock aquifers
27-188 01/07/86 0.02 0.02 0.02 1.1 8
27-195 11/25/85 <.01 <.01 .01 1.4 <1
27-242 08/14/85 .04 .03 <.01 1.5 <1
27-246 08/21/85 .03 .03 .02 1.0 <1
27-280 08/21/85 .03 .04 .04 .6 <1
27-287 12/17/85 .01 .09 .09 .5 1
27-325 01/17/86 .02 .03 .04 1.7 16
27-913 11/27/85 .M .06 .02 .9 2
27-923 01/27/86 .06 .03 .03 .8 3
27-936 01/07/86 .02 .02 .02 1.2 3
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Table 11.--Presence of volatile organic compounds in ground-water samples from the upper Rockaway River basin, 1985-86

[X, compound was present at a concentration greater than 0.8 micrograms per liter]

Volatile organic compounds

UsGS 1,1-Di- 1,1,1-Tri- Tetra- 1,1-Di- cis-1,2-

well Local sampling chloro- Chloro- chloro- chloro- chloro- Dichloro- Trichloro-

number well name date ethane form ethane ethene ethene ethene ethene

27-35 Denville 11/26/85 X X
Twp WD 5

27-59 Rockaway 11725785 X X
Boro WD 6

27-80 Rockaway 11/27/85 X X X X X X
Twp WD 7

27-136 Denville 11/26/85 X X
Twp WD 3

27-191 Mountain 11/26/85 X
Lakes WD 5

27-278 Picatinny 02/19/86 X X X
Arsenal 176-SH

27-291 Dover 11/26/85 X X X
W 5

27-353 Wharton 11/26/85 X
w3

27-357 Dover 11/26/85 X X
W 4

27-541 Cusak 11/27/85 X
charles
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Table 12.--Results of analyses of surface-water samples from the ugggr Rockaway River basin for physical
characteristics a issolved major inorganic ions, -

[sampling-event code: B, base-flow sample; S, stormflow sample; M, monthly sample; °C, degrees Celsius;
uS/cm, microsiemens per centimeter at 25 °C; mg/L, milligrams per liter; ROE, residue on evaporation at 180 °C;

lab, laboratory; ---, no data; <, less than the given value, which is the detection Limit]
Specific Dissolved Alkalinity Dis-
Temper- conductance solids as Ca CO3 solved

Statio Sampling- Date ature pH Funits} ﬂ%SLcm% (mgzL% (mg/L) oxygen
number'I evéﬁ% code sampled (°C) ie a ie a sum lab (mg/L)

01379690 B 10/16/84 11.0 7.6 7.6 230 230 130 143 58 7.9
s 11705785 9.0 7.6 7.3 216 218 116 120 54 9.8
01379700 B 10/16/84 11.0 7.7 7.5 243 244 133 140 59 9.9
M 04/23/85 17.0 7.7 7.3 --- 210 112 118 44 9.6
M 05/28/85 20.5 7.2 7.3 187 182 100 102 39 9.9
M 06/27/85 17.5 6.8 7.2 200 189 104 121 42 10.4
M 07/24/85 21.0 6.8 7.3 215 206 116 127 50 8.6
M 08/29/85 20.5 6.9 7.1 248 239 125 143 58 8.2
M 09/19/85 16.0 7.2 7.2 270 252 133 148 63 8.2
M 10/23/85 10.0 7.1 7.2 126 191 102 115 41 9.8
S 11705785 9.5 6.5 7.3 - 201 109 129 43 9.9
M 11720785 9.5 7.0 7.5 138 133 7 74 20 10.8
M 12/16/85 1.5 6.8 7.9 148 172 95 91 27 13.0
M 01/31/86 .0 6.8 7.7 162 163 88 19 14.6
M 02/26/86 .5 6.4 8.0 140 185 98 97 21 12.4
M 03/24/86 5.5 6.8 7.4 153 162 84 88 23 12.2
01379740 B 10/16/84 12.5 7.9 7.8 272 2n 157 162 82 10.0
] 11/05/85 9.5 7.8 7.8 232 200 15 127 44 9.8
01379750 B 10/16/84 12.5 7.9 7.8 283 284 .- 149 81 9.8
S 11/05/85 10.0 8.0 7.2 224 214 119 135 53 10.5
01379800 B 10/16/84 13.0 7.8 7.7 422 422 227 252 82 11.2
s 11705785 10.0 7.5 6.9 250 261 139 166 36 9.1
01379808 ] 10/16/84 15.0 8.5 8.2 328 332 -- 193 89 11.0
S 11705/85 9.5 7.7 7.1 228 221 120 149 45 9.3
01379855 ] 10/16/84 11.0 7.9 7.8 370 369 206 223 90 13.9
s 11705785 10.0 7.6 6.8 193 191 104 126 33 9.3
01379880 8 10/16/84 12.0 8.1 7.9 359 364 -~ 207 86 13.8
s 11/05/85 10.0 7.9 6.6 177 166 87 97 33 10.0
01380110 B 10/16/84 14.0 8.2 7.9 332 338 184 204 81 14.7
S 11/04/85 9.5 7.8 7.3 277 266 144 154 61 10.1
01380135 8 10/17/84 1.5 7.8 7.6 317 317 176 173 79 10.4
S 11/04/85 9.5 7.6 7.1 268 254 136 153 57 9.5
01380145 8 10/17/84 12.0 7.8 7.6 319 320 -~ 201 7 9.9
S 11705785 10.0 7.6 6.8 17 154 81 94 30 9.4
01380300 B 10/17/84 9.0 7.2 7.1 185 184 110 17 42 6.4
S 11704785 10.0 7.3 7.0 138 143 82 97 24 8.5
01380320 B 10/17/84 10.0 7.0 6.9 163 162 - 103 36 4.0
S 11704785 9.5 7.0 7.0 138 143 84 9% 25 7.5
01380335 B 10/17/84 13.0 7.8 7.6 322 314 167 183 74 9.0
S 11705785 10.0 7.9 7.1 240 230 .- 130 51 10.0
01380500 8 10/17/84 13.0 8.2 7.9 330 31 166 177 74 10.8
M 04/23/85 19.0 8.4 7.5 227 254 134 132 53 9.0
M 05/28/85 22.5 7.1 7.3 240 229 129 135 48 7.0
M 06/27/85 <--- 6.7 7.3 212 204 114 134 42 9.1
M 07/24/85 23.0 7.2 7.5 245 234 130 149 50 8.7
M 08/29/85 23.0 7.0 7.4 262 2N 144 165 59 9.2
M 09/19/85 17.0 7.8 7.8 290 rids 151 1m 63 9.2
M 10/23/85 13.0 7.5 7.4 182 246 134 145 54 10.8
S 11/05/85 9.5 8.0 7.6 227 254 138 162 53 10.6
M 11720/85 10.0 7.1 7.3 155 151 84 97 24 11.3
M 12/16/85 1.0 7.8 7.9 195 195 103 104 32 13.5
M 01/31/86 .0 6.8 7.9 188 185 100 104 22 15.8
M 02/26/86 .0 6.9 8.4 162 218 110 121 25 12.8
M 03/24/86 7.0 7.1 7.8 178 189 101 107 29 12.4

1 stations are described in table 7 and locations shown in figure 9.
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[Sampling-event code: torm
uS/cm, microsiemens per centimeter at 25 °C; mg/L, milli

lab, laboratory; ---, no data; <, less than t

Stati
numbe:q

Date
sampled

01379690

01379700

01379740

01379750

01379800

01379808

01379855

01379880

01380110

01380135

01380145

01380300

01380320

01380335

01380500

10/16/84
11/05/85

10/16/84
04/23/85
05/28/85
06/27/85

02/26/86
03724786

10/16/84
11/705/85

10/16/84
11705785

10/716/84
11705785

10/16/84
11/05/85

10/16/84
11705785

10/16/84
11705785

10/16/84
11/04/85

10/17/84
11704785

0/17/84
1705785

1
1
10/17/84
11704785

10/17/84
11704785

10/17/84
11/05/85

10717784
04/23/85

03/24/86

B, base-flow sample; S, stormflow sample; M, monthly sample; °C, degrees Celsius;_
residue on evaporation at 180 °C;

rams per liter; ROE ; tio
is the detection limit)]
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Table 13.--Results of analyses of surface-water samples from the r_Rockaway River basin for
dissolved trace elements and compounds, 5982-83

<, less'tha

[ALl constituents dissolved, in micrograms per liter; s
base-flow sample; S, stormflow sample; M, monthly sample;
n the given value, which is the detection limit; ---, no datal

ling-event code:

Statioq Sampling- Date 3 .
number event code sampled Aluminum Arsenic Beryllium Cadmium Chromium Copper
01379690 8 10/16/84 100 <1.0 <0.5 <1.0 <10 <1.0
S 11/05/85 100 <1.0 1.0 1.0 10 3
01379700 B 10/16/84 100 <1.0 <.5 <1.0 10 35
M 04/23/85 200 <1.0 <.5 <1.0 <10 <1.0
M 05/28/85 400 <1.0 <.5 <1.0 10 3
M 06/27/85 100 <1.0 1.0 <1.0 10 1.0
M 07/24/85 200 <1.0 .6 <1.0 <10 2
M 08/29/85 <100 <1.0 .5 <1.0 <10 1.0
M 09/19/85 <100 <1.0 <.5 <1.0 <10 5
M 10/23/85 100 <1.0 <.5 <1.0 10 3
S 11/05/85 100 <1.0 1.0 1.0 10 2
M 11/20/85 100 <1.0 .8 <1.0 10 1.0
M 12/16/85 <100 <1.0 <.5 <1.0 <10 <1.0
M 01/31/86 <100 <1.0 <.5 <1.0 <10 4
M 02/26/86 <100 <1.0 <.5 <1.0 <10 2
M 03/24/86 <100 <1.0 <.5 <1.0 <10 3
01379740 B 10/16/84 <100 <1.0 <.5 <1.0 <10 <1.0
S 11/05/85 100 <1.0 .5 2.0 <10 1.0
01379750 B 10/16/84 <400 <1.0 <.5 <1.0 <10 <1.0
S 11/05/85 200 <1.0 <.5 1.0 <10 1.0
01379800 8 10/16/84 <100 <1.0 <.5 <1.0 <10 2
S 11/05/85 100 <1.0 1.0 1.0 <10 2
01379808 8 10/16/84 <100 <1.0 <.5 <1.0 10 <1.0
S 11/05/85 200 <1.0 <.5 <1.0 <10 4
01379855 B 10/16/84 <100 <1.0 <.5 <1.0 <10 1.0
S 11705785 100 <1.0 1.0 1.0 <10 3
01379880 -] 10/16/84 <100 <1.0 <.5 <1.0 <10 1.0
S 11/05/85 100 <1.0 <.5 <1.0 <10 3
01380110 8 10/16/84 <100 <1.0 <.5 <1.0 <10 1.0
S 11/04/85 200 <1.0 <.5 <1.0 <10 1.0
01380135 B 10/17/84 <100 <1.0 <.5 <1.0 10 1.0
S 11/04/85 200 <1.0 <.5 1.0 <10 1.0
01380145 8 10/17/84 <100 <1.0 <.5 <1.0 <10 1.0
S 11/05/85 200 <1.0 <.5 1.0 <10 2
01380300 8 10/17/84 100 <1.0 <.5 <1.0 10 1.0
S 11/04/85 100 <1.0 1.0 1.0 <10 3
01380320 8 10/17/84 <100 <1.0 <.5 <1.0 10 1.0
S 11/04/85 100 <1.0 1.0 1.0 10 3
01380335 B 10/17/84 <100 <1.0 <.5 <1.0 10 1.0
S 11/05/85 .o .. .- --- --- ---
01380500 B 10/17/84 <100 <1.0 <.5 <1.0 <10 1.0
M 04/23/85 100 <1.0 <.5 <1.0 <10 <1.0
M 05/28/85 400 <1.0 <.5 <1.0 <10 3
M 06/27/85 200 <1.0 <.5 <1.0 <10 3
M 07/24/85 100 <1.0 <.5 1.0 <10 5
M 08/29/85 <100 <1.0 .9 <1.0 <10 3
M 09/19/85 <100 1.0 <.5 .- <10 7
M 10/23/85 <100 <1.0 <.5 <1.0 10 3
S 11/05/85 100 <1.0 1.0 1.0 <10 3
M 11/20/85 100 <1.0 <.5 <1.0 <10 3
M 12/16/85 <100 <1.0 <.5 <1.0 <10 2
M 01/31/86 <100 <1.0 <.5 <1.0 <10 1.0
M 02/26/86 <100 <1.0 <.5 <1.0 <10 1.0
M 03/24/86 <100 <1.0 <.5 <1.0 <10 2

1

86

Stations are described in table 7 and locations shown in figure 9.



Table 13.--Results of analyses of surface-water samples from the upper Rockaway River basin for

1ssolved trace elements and compounds, -86- -Continued

fALl constituents dissolved, in micrograms per liter; sampling-event code:
B, base-flow sample; S, stormflow sample; M, monthly sample;
<, less than the given value, which is the detection Limit; ---, no data)

Statioq Date

number sampled Cyanide 1Iron Lead Manganese Mercury Nickel Selenium 2inc
01379690 10/16/84 <0.01 160 <1 22 <0.1 1.0 <1.0 4
11/05/85 <.01 200 10 39 .1 <1.0 <1.0 81
01379700 10/16/84 <.01 200 1 52 <.1 30.0 <1.0 <3
04/23/85 <.01 180 1 92 .1 11.0 <1.0 29
05/28/85 <.01 480 2 42 <.1 3.0 <1.0 34
06/27/85 <.01 440 5 35 <.1 3.0 <1.0 10
07/24/85 <.01 360 3 38 <.1 3.0 <1.0 21
08/29/85 <.01 210 3 67 .1 2.0 <1.0 15
09719785 <.01 240 2 75 <.1 2.0 <1.0 33
10/23/85 .- 220 <1 37 <.1 <1.0 <1.0 28
11/05/85 <.01 180 4 39 <.1 1.0 <1.0 16
11/20/85 <.01 180 1 17 <.1 1.0 <1.0 22
12/16/85 <.01 130 3 32 <.1 1.0 <1.0 15
01/31/86 <.01 97 1 26 .2 1.0 <1.0 14
02/26/86 <.01 120 3 33 <.1 1.0 <1.0 7
03/24/86 <.01 95 1 25 <.1 <1.0 <1.0 9
01379740 10/16/84 <.01 94 <1 18 <.1 <1.0 <1.0 <3
11/05/85 <.01 130 2 15 | 5.0 <1.0 16
01379750 10/16/84 <.01 300 2 85 <.1 <1.0 <1.0 <3
11705785 <.01 150 [ 26 <.1 1.0 <1.0 8
01379800 10/16/84 <.01 41 2 160 .1 <1.0 <1.0 <3
11/05/85 <.01 260 1 180 .1 3.0 <1.0 16
01379808 10/16/84 <.01 160 <1 18 <.1 <1.0 <1.0 26
11705/85 <.01 110 6 61 <.1 3.0 <1.0 8
01379855 10/16/84 <.01 150 1 39 .1 1.0 <1.0 8
11/05/85 <.01 98 8 66 <.1 2.0 <1.0 1
01379880 10/16/84 <.01 160 1 38 <.1 1.0 <1.0 <3
11705785 <.01 150 1" 90 .2 3.0 <1.0 10
01380110 10/16/84 <.01 160 3 31 <.1 1.0 <1.0 23
11/04/85 <.01 140 10 14 <.1 1.0 <1.0 7
01380135 10/17/84 <.01 140 2 31 <.1 2.0 <1.0 <3
11/04/85 <.01 150 4 26 <.1 <1.0 <1.0 [
01380145 10/17/84 <.01 160 3 42 <.1 <1.0 <1.0 <3
11/05/85 <.01 140 8 25 <.1 <1.0 <1.0 8
01380300 10/17/84 <.01 140 <1 82 <.1 <1.0 <1.0 3
11704785 <.01 110 1 30 <.1 <1.0 <1.0 5
01380320 10/17/84 <.01 73 4 310 <.1 <1.0 <1.0 <3
11/064/85 <.01 180 1 110 <.1 <1.0 <1.0 10
01380335 10/17/84 <.01 180 1 37 <.1 <1.0 <1.0 7
11/05/85 --- .-- .- .- --- --- .-- ---
01380500 10/17/84 <.01 160 2 18 <.1 2.0 <1.0 4
04/23/85 <.01 190 1 50 <.1 <1.0 <1.0 14
05/28/85 <.01 270 3 47 <.1 2.0 <1.0 7
06/27/85 <.01 340 5 36 <.1 2.0 <1.0 10
07/24/85 <.01 170 4 22 <.1 4.0 <1.0 1
08/29/85 <.01 140 2 19 .3 2.0 <1.0 21
09/19/85 <.01 110 <1 15 4 3.0 <1.0 46
10723785 <.01 230 <1 30 .1 <1.0 <1.0 23
11/05/85 <.01 150 2 39 <.1 1.0 <1.0 16
11/20/85 <.01 140 4 26 <.1 3.0 <1.0 12
12/16/85 <.01 180 <1 42 <.1 1.0 <1.0 39
01/31/86 <.01 97 1 37 <.1 <1.0 <1.0 9
02/26/86 <.01 130 2 46 <.1 1.0 <1.0 12
03/24/86 <.01 130 <1 38 <.1 1.0 <1.0 13
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Table 14.--Results of analyses of surface-water samples from the upper Rockaway River basin for dissolved nutrients
and organic c@s; 1984-86

. [ALl constituents dissolved, in milligrams E:r liter, except for phenols; phenols are total,
in micrograms per liter; sagglnng-event code: B, base-flow sample; S, stormflow sample; M, monthly sample;
<, less than the given value, ich is the detection Limit; MBAS, metﬁylene blue active substances; ---, no datal

Nitrogen, Nitrogen, i
) i Nitrogen, nitrite + ammonta + Nitrogen, Phosphorous,
Station sampling- Date nitrite nitrate organic ammonia ortho
number 1 event code sampled (as N) (as N) (as N) (as N) Phosphorous (as P)
01379690 B 10/16/84 <0.01 <0.10 0.5 0.02 0.01 <0.01
S 11/05/85 <.01 <.10 .2 .12 .03 .04
01379700 B 10/16/84 <.01 <.10 .3 <.01 <.01 <.01
M 04/23/85 <.01 <.10 2.4 .03 .03 .06
M 05/28/85 <.01 <.10 .3 .05 .05 <.01
M 06/27/85 <.01 .13 4 <.01 .02 <.01
M 07/24/85 <.01 .10 .2 .02 .09 .02
M 08/29/85 <.01 <.10 --- .01 .04 <.01
M 09/19/85 <.01 <.10 --- <.01 .03 <.01
M 10/23/85 .03 <.10 .5 <.01 .02 <.01
S 11/05/85 <.01 .10 .5 .07 .03 .
M 11720/85 <.01 .16 .6 .02 .02 .01
M 12/16/85 <.01 .34 .3 .06 .01 .01
M 01/31/86 <.01 .30 .3 .04 .01 .01
M 02/26/86 <.01 .37 3 .07 .01 .02
M 03/24/86 <,01 . . .02 .01 .02
01379740 B 10/16/84 <.01 <.10 .7 <.01 .02 <.01
S 11705/85 <.01 <.10 4 .04 .02 <.01
01379750 B 10/16/84 <.01 <.10 4 .02 .03 .02
S 11/05/85 <.01 <.10 .8 .01 .02 0
01379800 B 10/16/84 <.01 .72 .5 .03 .01 .03
S 11/05/85 <.01 .55 .5 .08 .04 .02
01379808 B 10/16/84 <.01 .12 3 <.01 .04 .01
S 11/705/85 <.01 .27 .5 1M .03 .02
01379855 B 10/16/84 <.01 .51 .2 .04 <.01 .04
S 11705/85 <.01 .65 .5 .10 .04 .03
01379880 B 10/16/84 <.01 .48 .9 .06 .01 <.01
S 11705/85 <.01 .49 4 .05 .05 .03
01380110 B 10/16/84 <.01 .38 .6 <.01 .02 01
S 11/04/85 <.01 .31 .4 .09 .02 .01
01380135 B 10/17/84 <.01 .33 A .05 .01 .01
S 11/704/85 <.01 . A7 . <.01
01380145 B 10/17/84 <.01 .38 .5 .07 <.01 <.01
S 11/05/85 <.01 .53 . .14 .03 .02
01380300 B 10/17/84 <.01 .53 .2 03 <.01 .01
3 11/04/85 <.01 .25 .5 .06 .01 .01
01380320 8 10/17/84 <.01 .19 .4 .06 .01 .04
S 11/04/85 .01 .26 .5 .06 .02 .01
01380335 B 10/17/84 .01 .37 A <.01 .02 02
S 11705/85 <.01 .36 .6 .03 .05
01380500 B 10/17/84 <.01 .43 .5 .02 <.01
M 04/23/85 <.01 .27 .6 .01 <.01 <.01
M 05/28/85 <.01 .39 2.4 <.01 .43 <.01
M 06/27/85 <.01 .40 .5 <.01 .04 <.01
M 07/24/85 <.01 .33 .3 . .04
M 08/29/85 <.01 .32 --- .02 .07 <.01
M 09/19/85 <.01 .21 .-- <.01 .04 <.01
M 10/23/85 .03 .29 .4 <.01 .02 <.01
S 11705/85 <.01 .43 .5 .07 .03 <.01
M 11/20/85 .02 .34 --- .07 .03 .01
M 12/16/85 <.01 46 .5 . .01 01
M 01/31/86 <.01 42 3 .05 .01 01
M 02/26/86 <.01 .48 b .0 .01 <.01
M 03/24/86 <.01 .43 .4 .02 .01 02

1 stations are described in table 7 and locations shown in figure 9.
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Table 14.--Results of analyses of surface-water samples from the upper Rockaway River basin for dissolved nutrients
and organic ¢ unds -86--Continued

3 [ALl constituents dissolved, in milligrams per liter, except for phenols; phenols are total,
in micrograms per liter; sampling-event code: B, base-flow sampleﬁ f, stormf low sampl:g M, monthly sample;
Y

<, less than the given value, which is the detection Limit; MBAS, methylene blue active substances; ---, no data]

3 Dissolved Suspended
Station Date organic organic MBAS

number sampled carbon carbon Phenols detergents
01379690 10/16/84 2.8 0.2 2 .01
11/05/85 4.3 .2 4 .03
01379700 10/16/84 2.4 .2 10 .01
04/23/85 3.6 <.1 4 .04
05/28/85 4.4 .1 8 .03
06/27/85 4.9 .1 4 .04
07/24/85 5.4 <.1 6 .04
08/29/85 3.7 .1 --- .-
09/19/85 3.7 .1 <1 .05
10/23/85 4.1 <.1 5 .-
11/05/85 4.2 .2 5 .04
11/720/85 5.0 <.1 <1 .03
12/16/85 2.9 .2 1 .-
01/31/86 3.1 <.1 2 .06
02/26/86 2.8 .2 <1 .05
03/24/86 2.5 .3 <1 .05
01379740 10/16/84 2.2 .2 2 .02
11/05/85 4.0 A 5 .03
01379750 10/16/84 2.2 .3 5 .02
11705/85 3.5 .2 4 .03
01379800 10/16/84 3.6 N 5 .04
11705785 7.0 T 4 .07
01379808 10/16/84 2.6 .2 <1 .02
11705785 .- .o .-- .-
01379855 10/16/84 2.4 4 2 .03
11/05/85 7.7 1.3 3 .05
01379880 10/16/84 2.1 .2 4 .03
11/05/85 6.2 1.7 2 .06
01380110 10/16/84 2.8 .3 1 .02
11704785 4.2 <.1 12 .04
01380135 10/17/84 2.4 .2 5 .03
11/04/85 4.4 .2 2 .04
01380145 10/17/84 2.6 .2 2 .02
11/05/85 6.5 1.6 5 .05
01380300 10717784 2.9 .5 3 .03
11/04/85 4.7 .8 2 .03
01380320 10/17/84 3.1 .5 5 .02
11706/85 5.6 .1 3 .03
01380335 10/17/84 2.6 .2 5 .03
11/05/85 5.4 .8 1 N3
01380500 10/17/84 2.7 A 1 .02
04/23/85 3.5 <.1 4 .02
05/28/85 4.4 .1 7 .04
06/27/85 5.6 .5 8 .03
07/24/85 8.1 .1 4 .05
08/29/85 3.5 <.1 .. .-
09/19/85 3.3 <.1 <1 .05
10/23/85 3.8 <.1 4 .-~
11/05/85 4.3 N-) 1 .04
11720785 .- .. <1 .03
12/16/85 3.6 .3 1 .-
01/31/86 2.8 <.1 2 .05
02/26/86 3.3 .1 <1 .06
03/24/86 3.0 .2 <1 .05
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Table 15.--Concentrations of selected trace elements on sieved streambed material (less than 63-micrometer
diameter) from the upper Rockaway River basin, August 14-16, W635

[Concentrations in micrograms per gram; <, less than the given value, which is the detection limit]

Station number

Trace element 01379690 01379740 01379808 01380110 01380145 01380335 01380450
Aluminum 15,000 17,000 11,000 13,000 14,000 13,000 10,000
Arsenic 13 18 17 9 1 9 10
Beryllium <3 <3 <3 <3 <3 <3 <3
Cadmi um 1 <1 16 6 6 15 9
Chromium 160 300 550 400 420 500 420
Copper 41 32 110 110 110 170 120
Cyanide <.5 <.5 <.5 <.5 <.5 <.5 <.5
Iron 30,000 33,000 39,000 22,000 28,000 21,000 22,000
Lead 50 50 270 280 330 420 360
Manganese 1,000 650 4,600 1,100 880 570 1,100
Mercury .2 .2 .8 .6 .6 .9 .8
Nickel 30 20 40 50 40 50 40
Selenium o<1 1 1 <1 1 1 <1
Zinc 110 130 510 350 320 490 380
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[g/kg, grams per kilogram; ug/kg, micrograms per kilogram; <, less than the given value, which is the detection limit]

Station number
Compound 01379690 01379740 01379808 01380110 01380145 01380335 01380450
Total organic carbon (g/kg) 43 46 73 64 67 78 59
chlordane (ug/kg) 16 <1.0 26 510 140 170 160
Normalized* (x 10°%) (.30 (.02) (.36) (8.0) 2.1 (2.2) 2.7
DDD (ug/kg) 1.9 2.0 26 74 55 61 50
Normalized* (x 10°8) (.04) (.05) (.36) (1.2) (.82) (.78) (.85)
DDE (ug/kg) 1.4 1.4 10 12 7.6 9.2 2%
Normalized* (x 10°6) (.03) (.03) (.14) (.19) .11 (.12) (.41)
ODT (ug/kg) .1 <.1 7.1 14 5.4 <.1 7.7
Normalized* (x 10°%) (.002) (.002) (.10) (.20) (.08) .001)  (.13)
Dieldrin (ug/ke) 2 A .6 5.2 .9 .9 .6
Normalized* (x 10°6) (.005) (.002) .01 (.08) .01 .on .01
Mirex (ug/kg) <.1 <.1 80 32 23 29 8.2
Normalized* (x 10°6) (.002) (.002) (1.1 .5) (.3 (.4) (.14)
Heptachlor epoxide (ug/kg) <.1 <.1 7 10 <.1 3.3 3.8
Normalized* (x 10°6) (.002) (.002) .0 (.16) (.001) (.04) (.06)
Total PCB (ug/kg) 1% 15 170 340 180 260 90
Normalized* (x 10°6) (.33) (.36) (2.3) (5.3) 2.7 (3.3) (1.5)

* Normalized with total organic carbon

Example: Chlordane at station 01379690 =

16u9/kg = 0.37 x 10°6
43 x 108 ug/ke
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Appendix A.--Macroinvertebrate statistics for the upper Rockaway River basin,
May-November 1985

1. Glossary of biological terms and abbreviations

Macroinvertebrate--An invertebrate (an animal that does not have a
backbone) that is retained on a U.S. Standard No. 30 sieve (595 micro-
meters mesh opening). In this study a No. 70 sieve (210 micrometers mesh
opening) was used. Common aquatic examples of macroinvertebrates include
worms, insects, snails, and crayfish.

Periphyton--The community of microorganisms that are attached to or live
on submerged surfaces. Examples include algae, bacteria, fungi,
protozoans, and rotifers.

Pollutional Classifications!?

Tolerant--Organisms frequently associated with gross organic
contamination that generally are capable of thriving under anaerobic
conditions.

Facultative--Organisms having a wide range of tolerance that
frequently are associated with even moderate levels of organic
contamination.

Intolerant--Organisms that are not found associated with even

moderate levels of organic contaminants and that generally are

intolerant of even moderate reductions in dissolved oxygen.
Pollutional Indices!?

Species diversity--A measure of the quality of the environment based

on richness and distribution of individuals among the species. The

Shannon-Weaver function is used in this report.

3 - 4 = generally unpolluted, <1 = polluted
Equitability--A measure of the quality of the environment based on
the species-distribution component of diversity. The Lloyd and
Ghelardi formula is used in this report.

0.6 - 0.8 = unpolluted, <0.5 = slight degradation

! Weber, C.I., 1973, Biological field and laboratory methods for measuring the
quality of surface waters and effluents: Cincinnati, Ohio, U.S.
Environmental Protection Agency, EPA-670144-73-001, variable pagination.
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Ecological Niches?

Scavengers--Consumers of decomposing organic matter and (or) feces of
other bugs. This group generally comprises less than 5 percent of
the macroinvertebrate community. Stressful conditions may cause an
increase in this percentage.

Filter feeders--Consumers of fine particulate organic matter,
plankton, and small animals. Organic enrichment generally causes
their relative abundance to exceed 15 percent of the population.
Periphyton feeders--Consumers of diatoms growing on rocks and plants,

and filamentous algae. Organic enrichment often causes their
proportion to exceed 5 percent of the population.

Abbreviations

Population density, MI/SF--Mean number of individuals per square
foot.

(%A) - -Percent abundance

2 Rurtz, J.M., 1985, Ecological niches and pollutional classifications of
macroinvertebrates in New Jersey streams: Unpublished report on file at New
Jersey Department of Environmental Protection and Energy, Trenton, New
Jersey, 30 p.
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2. logica ct ics o acroinv te a sal evice
Station 01379700
Spring 1985 Summer 1985 __Fall 1985
Surber Hester Dendy Hester Dendy Hester Dendy
sampling sampling sampling sampling
Characteristic device device device device
Number of replicates 3 0* 3 3
Number of taxa 97 64 48
Population density, 581.3 934.3 239.0
MI/SF
Species diversity 3.4 4.1 4.0
index
Equitability index .1 .4 .5
Dominant species (%A) Parakief- Microtendipes Microtendipes
feriella tarsalis(16) tarsalis(27)
coronata(3l) Rheotanytarsus Psectrocladius
Gammarus distinctis- nigrus (8)
fasciatus(10) simus (16) Prostoma
Nais elinguis Cricotopus rubrum (8)
(7) bicinctus(12) Gammarus
Cricotopus Nanocladius fasciatus (7)
bicinctus(6) rectinvervis(10)
Ecological niche (%A)
Predator 3 4 14
Scavenger 11 6 13
Filter feeder 8 41 44
Detritivore 45 7 10
Herbivore 24 16 6
Omnivore 3 15 10
Periphyton feeder 5 10 1
Pollutional
classification (%A)
Tolerant 4 12 <1
Facultative 50 56 88
Intolerant 45 32 11
Observation Filamentous

green algae,
Epistylis, and
detritus

* Hester Dendy sampling devices not recovered
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2. Biological characteristics of macroinvertebrates, by season and sampling device--

Continued
Station 01379750
Spring 1985 Summer 1985 _Fall 1985
Surber Hester Dendy Hester Dendy Hester Dendy
sampling sampling sampling sampling
Characteristic device device device device
Number of replicates 3 3 3% 3
Number of, taxa 91 81 69 69
Population density, 319.3 909.7 529.3 527.3
MI/SF
Species diversity 5.0 3.8 4.3 3.6
index
Equitability index .5 .2 .4 .3
Dominant species (%A) Gammarus Rheotanytarsus Rheotanytarsus Rheotanytarsus
fasciatus(12) exigua(42) exigua(1l8) exigua(46)
Nais Cricotopus Cricotopus Nais- simplex
bretscheri(1ll) bicinctus(7) bicinctus(14) (10)
Cricotopus Cheumatopsyche Isonychia
bicinctus(7) sp. (5) bicolor(9)
Rheotanytarsus Stenonema
distinctis- smithae(7)
simus(7) Cheumatopsyche
Gillia sp. (7)
altilis(6)
Cricotopus
sp.1(5)
Nais simplex(4)
Ecological niche (%A)
Predator 7 2 7 3
Scavenger 15 3 6 4
Filter feeder 17 53 28 59
Detritivore 24 6 16 14
Herbivore 18 15 27 11
Omnivore 1 4 2 17
Periphyton feeder 18 16 14 8
Pollutional
classification (%A)
Tolerant 6 1 2 10
Facultative 69 76 71 71
Intolerant 25 23 27 18
Observation Elodea, Large leaf
Millfoil, detritus
filamentous

green algae,
and detritus

* Replicate sample A, when retrieved, had been partially out of the water
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2. Biological characteristics of macroinvertebrates,

by season and sampling device--

Continued
Station 01379808
Spring 1985 ummer 1985 _Fall 1985
Surber Hester Dendy Hester Dendy Hester Dendy
sampling sampling sampling sampling
Characteristic device device device device
Number of replicates 3 3 3 3
Number of taxa 92 93 68 67
Population density, 452.0 3,476.3 664.7 305.7
MI1/SF
Species diversity 4.8 3.0 4.5 4.5
index
Equitability index .4 .1 .5 .5
Dominant species (%A) Rheotanytarsus Rheotanytarsus Cricotopus Rheotanytarsus
distinctis- exigua(51) bicinctus(18) exigua(l9)
simus(18) Cheumatopsyche Gammarus
Cheumatopsyche sp. (12) fasciatus(9)
sp.(12) Rheotanytarsus Cricotopus
Gammarus exigua(9) slossonae(8)
fasciatus(9) Stenonema Cheumatopsyche
Ephemerella smithae(9) sp.(7)
rotunda(7) Prostoma Stenonema
Symphitopsyche rubrum(5) smithae(7)
bifida(7)
Ecological niche (%A)
Predator 5 1 8 11
Scavenger 10 2 7 11
Filter feeder 45 76 27 35
Detritivore 25 6 14 13
Herbivore 7 3 26 17
Omnivore 1 8 6 1
Periphyton feeder 7 3 11 10
Pollutional
classification (%A)
Tolerant 2 <1 4 1
Facultative 49 80 78 82
Intolerant 49 19 14 17
Observation Filamentous Epistylis Blue-green Epistylis
green algae, algae mats
Epistylis,
and detritus
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2. Biologica a stics o oinverteb s season sampling device--
Continued
Station 01379880
Spring 1985 Summer 1985 Fall 1985
Surber Hester Dendy Hester Dendy Hester Dendy
sampling sampling sampling sampling
Characteristic device device device device
Number of replicates 3 2 3 3
Number of .taxa 60 44 60 40
Population density, 414.3 530.5 537.7 122.7
MI/SF
Species diversity 4.4 2.9 4.0 4.0
index
Equitability index .5 .2 4 .6
Dominant species (%A) Orthocladius Gammarus Cheumatopsyche Gammarus
paradorenus fasciatus(51) sp. (20) fasciatus(25)
(15) Gammarus Symphitopsyche
Nais fasciatus(18) bifida(l4)
bretscheri(14) Symphitopsyche Prostoma
Cricotopus bifida(15) rubrum(9)
fugax(8) Orthocladius
Symphitopsyche paradorenus(7)
bifida(8)
Ephemerella
temporalis(6)
Ecological niche (%A)
Predator 7 1 2 11
Scavenger 3 53 22 27
Filter feeder 13 11 40 30
Detritivore 25 17 17 12
Herbivore 34 9 7 11
Omnivore 9 3 7 3
Periphyton feeder 8 6 6 7
Pollutional
classification (%A)
Tolerant 1 1 6 4
Facultative 52 89 68 72
Intolerant 47 10 26 24
Observation Filamentous Epistylis Elodea, Epistylis
green algae, and detritus blue-green
Epistylis, algae mats,

and detritus

Epistylis, and
Vorticella
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2. Biologica device--
Continued
Station 01380110
Spring 1985 Summer 1985 _Fall 1985
Surber Hester Dendy Hester Dendy Hester Dendy
sampling sampling sampling sampling
Characteristic device device device device
Number of replicates 3 2 2 3
Number of taxa 63 44 59 55
Population density, 306.0 284 .5 345.0 159.7
MI/SF
Species diversity 4.7 4.0 4.0 4.5
index
Equitability index .6 .5 .4 .6
Dominant species (%A) Cricotopus Cricotopus Ferrissia Prostoma
fugax(20) bicinctus(32) rivularis(33) rubrum(14)
Orthocladius Synorthocladius Aeolosoma Gammarus
paradorenus semivirens(10) leidyi(11) fasciatus(1l)
(11) Cricotopus Gammarus Ferrissia
Cricotopus slossonae(10) fasciatus(10) rivularis(8)
slossonae(6) Pleurocera
Glossosoma(6) acuta acuta(8)
Symphitopsyche Symphitopsyche
bifida(4) bifida(8)
Nais Trimalacono-
bretscheri(4) thrus(7)
Ecological niche (%A)
Predator 8 2 3 17
Scavenger 3 3 17 17
Filter feeder 13 10 7 21
Detritivore 11 8 21 4
Herbivore 29 52 4 15
Omnivore 21 11 5 1
Periphyton feeder 14 13 41 24
Pollutional
classification (%A)
Tolerant 2 1 6 2
Facultative 60 85 53 77
Intolerant 38 14 41 20
Observation Filamentous Filamentous

green algae

green algae

and Epsitylis
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2. [o) al characte cs o croinvertebrates, by season ds evice--
Continued
Station 01380145
Spring 1985 Summeyr 1985 _Fall 1985
Surber Hester Dendy Hester Dendy Hester Dendy
sampling sampling sampling sampling
Characteristic device device* device device
Number of replicates 3 3 3 2
Number of taxa 65 66 54 41
Population density, 576.0 357.3 217.0 123.5
MI/SF
Species diversity 4.8 4.8 4.1 4.2
index
Equitability index .6 .6 .5 .7
Dominant species (%A) Cheumatopsyche Laevapex Gammarus Stenacron inte
sp.(10) fuscus(11) fasciatus(20) punctatum(20)
Gammarus Gillia Stenacron inter- Psectrocladius
fasciatus(9) altilis(10) punctatum(20) sp.4(12)
Simulium Stenacron inter- Cheumatopsyche Polypedilum
vittatum(9) punctatum(8) sp.(11) convictum(10)
Symphitopsyche Gammarus Gammarus
bifida(8) fasciatus(7) fasciatus(9)
Hydropsyche Ferrissia
betteni(7) rivularis(6)
Pseudocloeon Nanocladius Cras-
cingulatum(5) sicornis (5)
Cricotopus Dugesia
fugax(4) tigrina(4)
Cheumatopsyche
sp. (4)
Ecological niche (%A)
Predator 5 9 4 6
Scavenger 10 14 25 14
Filter feeder 37 11 19 22
Detritivore 16 5 13 6
Herbivore 20 20 24 34
Omnivore 5 7 4 13
Periphyton feeder 7 34 9 5
Pollutional
classification (%A)
Tolerant 3 2 5 2
Facultative 66 74 64 70
Intolerant 31 25 31 28
Observation Filamentous Epistylis Pieces of
green algae, macrophytes

blue-green
algae, and

Epistylis

* Hester Dendy sampling devices underwent a 10-week colonization period (5/10/85-7/31/85)
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2. iological characteristics ac vertebrates, b eason and sampling device--
Continued
Station 01380335
Spring 1985 Summ 985 _Fall 1985
Surber Hester Dendy Hester Dendy Hester Dendy
sampling sampling sampling sampling
Characteristic device device device device
Number of replicates 3 ox 2 3
Number of taxa 87 51 70
Population density, 979.3 498.0 387.0
MI/SF
Species diversity 4.8 3.2 4.5
index
Equitability index .5 .3 .5
Dominant species (%A) Cheumatopsyche Rheotanytarsus Polypedilum
sp.(13) exigua(53) convictum(15)
Eukiefferiella Gammarus
devonica(1l0) fasciatus(l4)
Symphitopsyche Cheumatopsyche
bifida(7) sp. (11)
Gammarus Rheotanytarsus
fasciatus(6) exigua(l0)
Nais
bretscheri(6)
Cricotopus
slossonae(5)
Rheotanytarsus
exigua(5)
Ecological niche (%A)
Predator 5 4 6
Scavenger 8 5 19
Filter feeder 35 66 50
Detritivore 18 9 6
Herbivore 26 6 8
Omnivore 4 2 4
Periphyton feeder 3 7 7
Pollutional
classification (%A)
Tolerant 5 2 2
Facultative 67 85 81
Intolerant 28 12 17
Observation Pieces of Pieces of Pieces of
macrophytes, macrophytes macrophytes,
filamentous and blue-green filamentous

green algae,
blue-green
algae mats,
and Epistylis

algae mats

green algae,
and Epistylis

* Hester Dendy sampling devices not recovered
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2. Biological ampling device--
Continued
Station 01380500
Spring 1985 Summer 1985 _Fall 1985
Surber Hester Dendy Hester Dendy Hester Dendy
sampling sampling sampling sampling
Characteristic device device* device device
Number of replicates 3 2 3 2
Number of taxa 66 46 44 52
Population density, 4,586 471.5 639.0 158.7
MI/SF
Species diversity 3.1 4.0 4.3 4.9
index
Equitability index .2 .5 7 .8
Dominant species (3%A) Cricotopus Ferrissia Rheotanytarsus Rheotanytarsus
sp.1(37) rivularis(17) exigua(l7) exigua(l5)
Nais communis Laevapex Chimarra Gammarus
a7n fuscus(14) obscura(l4) fasciatus(8)
Neocloeon Neocloeon Polypedilum
sp.(13) sp.(9) eonvictum(6)
Pseudocloeon Cheumatopsyche Symphitopsyche
cingulatum(10) sp.(6) sparna(5)
Ferrissia Symphitopsyche
rivularis(6) bifida(4)
Eukiefferiella
discoloripes
(4)
Chaetogaster
diaphanus(4)
Ecological niche (%A)
Predator 1 1 3 7
Scavenger 5 8 5 9
Filter feeder 2 18 47 36
Detritivore 36 23 16 16
Herbivore 43 16 18 22
Omnivore 9 <1 1 1
Periphyton feeder 3 32 9 4
Pollutional
classification (%A)
Tolerant 4 5 3 3
Facultative 85 63 58 81
Intolerant 11 32 39 16
Observation Filamentous Pieces of Pieces of
green algae macrophytes macrophytes,

and Epistylis

and filamentous

green algae

filamentous
green algae,
and Epistylis

* Hester Dendy sampling devices underwent a 10-week colonization period (5/10/85-8/1/85)
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3. Biological characteristi aCr. e b e st egme -November 1985

Stream segment

Upper Middle Lower
Characteristic Range Mean Range Mean Range Mean
Number of taxa 64 - 97 76 40 - 65 53 44 - 87 62
Species diversity 3.0 -5.0 4.1 2.9 - 4.8 4.1 3.1 - 4.9 4.1
index
Equitability index 0.1 - 0.5 0.3 0.2 - 0.7 0.5 0.2 - 0.8 0.5
Ecological niche (%A)
Predator 1 - 14 6 1 -17 6 1 -7 4
Scavenger 2 - 15 8 3 -53 18 5 - 19 8
Filter feeder 8 - 76 39 7 - 40 20 2 - 66 39
Detritivore 6 - 45 16 4 - 25 14 6 - 36 17
Herbivore 3 - 27 15 4 - 52 22 6 - 43 20
Omnivore 1 -17 6 l1-21 7 1-9 3
Periphyton feeder 1 - 18 9 5 - 41 13 3-9 5
Pollutional
classification (%A)
Tolerant <1l - 12 4 1-6 3 2 -5 3
Facultative 49 - 88 70 52 - 89 69 58 - 85 76
Intolerant 11 - 49 25 10 - 47 28 11 - 39 20

*U.S. GOVERNMENT PRINTING OFFICE:1993-711-175
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